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PROJECT FINAL CLOSE-OUT REPORT 
BUILDING 123 DECOMMISSIONING PROJECT 

1 .O INTRODUCTION 

The purpose of this close-out report is to document completion of the Building 123 
Decommissioning Project. This report is formatted as required by the Rocky Flats CIeanup 

1 Agreement Implementation Guidance Document. 

The objective of this project was to decommission Buildings 123, 113, 114, and 123s in support 
of the Rocky Flats Environmental Technology Site (RFETS) Ten-Year Plan to close the site. 
Building 123 was targeted for decommissioning because it was believed to be relatively low-risk. 
Decommissioning of the Building 123 structure offered an opportunity to strengthen the 
decommissioning expertise on a moderately sized, relatively low-risk building. The other 
buildings were small structures immediately adjacent to Building 123 and could be conveniently 
and economically removed when Building 123 was demolished. A brief description of the 
decommissioning tasks is provided in Section 2.0 of this report. Drawings showing the project 
location and the Building 123 floor plan may be found in Attachment 1. The photographs are 
located in Attachment 2. 

The decommissioning of Building 123 was done according to the Propose Action Memorandum 
I for the Decommissioning of Building 123 (PAM), August 25, 1997. (Attachment 4). The PAM 

provides a detailed description of the decommissioning tasks for Buildings 123, 113, 114, and 
123s. These tasks included decontamination of radiological contaminated facility systems, 
partial closure of Resource Conservation and Recovery Act (RCRA) Unit 40, and 
characterization of Individual Hazardous Substance Sites (IHSS) 121 and 148. 

A 

0 

2.0 REMEDIAL ACTION DESCRIPTION 

2.1 GENERAL 

Decommissioning of Buildings 123, 113, 114, and 123s was conducted in three major phases: 
Strip-Out, Asbestos Abatement, and Demolition. A description of each phase is provided in 
Sections 2.4 and 2.5 below. Prior to implementation of these three main phases, the following 
activities occurred: 

2.1 .I Environmental Readiness Evaluation (ERE) 

An Environmental Readiness Evaluation (ERE) was conducted prior to commencement of each 
of the three major project phases. The purpose of the ERE was to review documentation 
prepared to support the project and conduct interviews with various project personnel, to 
determine whether the project was prepared to proceed with each major phase (Strip-Out, 
Asbestos Abatement, and Demolition). Findings and observations from the ERE team were 
addressed by the project team and corrected prior to initiation of work. ERE approval from K-H 
and DOE was required prior beginning Strip-Out, Asbestos Abatement, and Demolition. 

I 
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2.1.2 Integrated Safety Management 

Consideration for safety was integrated into all facets of the Building 123 Decommissioning 
Project. The Integrated Safety Management principles (defining scope, identifying hazards, 
implementing controls, performing the work, and providing feedback) were implemented during 
general project planning, during the preparation of project plans and documents, and during 
daily execution of project tasks. On a project level, hazards were defined as the scope was 
being developed. Resources were allocated and the project schedule was designed to address 
implementation of the required controls. Project plans (such as sampling plans, radiological 
survey plans, engineering documents, an Integrated Work Control Packages) addressed scope, 
hazards, and necessary controls at a more detailed level. Finally, hazards and controls were 
addressed during the daily execution of work tasks in Plan of the Day meetings and through the 
development of Activity Hazards Analyses. As a result, the project was successfully completed 
with only two Occupational Safety and Health Agency Recordable Accidents: one bee sting, and 
one sore knee. 

2.2 RELOCATION OF BUILDING TENANTS, EQUIPMENT, AND CHEMICALS 

Decommissioning of Building 123 began with the relocation of building tenants, and removal 
furniture, equipment, and excess chemicals. An Economic Disposal Plan was developed for the 
excess furniture and equipment by the RFETS Property Utilization and Disposal Department 
and the K-H Safeguards, Security, Site Operations and Integration (SSOI) Department. Excess 
chemicals were inventoried, classified, and either shipped to an approved off-site treatment, 
storage and disposal facility (TSDF), or stored on-site in accordance with the Waste Chemical 
Consent Order and RFETS procedures. Attachment 6 contains a portion of the Property 
Disposal Inventory (the actual documentation is of considerable size and is on file with K-H 
SSOI) and co ositton of waste chemicals in Building 123. .. .. 
2.3 CHARACTERIZATION 

The buildings were then characterized for hazards and potential contamination. The 
Reconnaissance Level Characterization Report for Building. 723, October 1997 (Attachment 7) 
identifies the type, quantity, condition, and location of both confirmed and potential sources of 

hazards were identified in Buildings 123S, 11 3, and 114. Hazards identified in Building 123 are 
listed below: 

. radioactive and hazardous substances which were present in Building 123. No significant 

Asbestos 
PCBs in light ballasts 
Fluorescent light bulbs (were handled as hazardous waste due to mercury) 
Perchloric acid 
Chemicals 
RCRA hazardous waste 
Radiological contamination 
Metals (lead, chromium, cadmium, an arsenic) in paint 

Characterization was followed by detailed planning, engineering, and award of subcontracts for 
strip-out, asbestos abatement, and building demolition. 
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z.4 STRIP-OUT AND :SBESTOS ABATEMENT 

During the strip-out and asbestos abatement phases of the project, all of the identified hazards 
were removed from the buildings in reparation for demolition. Most strip-out and asbestos 
abatement activities were conducte c r  concurrently. Due to the presence of multiple contaminants 
in Building 123, removal of the hazards had to be carefully sequenced to minimize potential 
exposures to the workers. For example, explosion hazards from perchloric acid had to be 
eliminated before asbestos abatement could begin. Asbestos abatement often included the 
removal of materiats that were radiologically contaminated, and that contained lead. 

2.4.1 Strip-Out 

Strip-out activities included the following tasks: 

Removal of radioactively contaminated asbestos floor tile. 

* Removal of all carpet. 

Removal of all process hoods and associated ducting, includin a thorough rinse of the hood 
and ducting system, process waste system, and process scru bers for perchloric acid. 

Removal of all laboratory cabinets, counter tops, and sinks. 

Partial closure of RCRA Unit 40. Closure of this portion of RCRA Unit 40 included removal of 
above grade and use of extraction technologyhinsate sampling for closure of beiow grade 
portions of the piping, sumps, and pipe chases. - . .  e Removal of a 68-ton leadsteel vault for refurbishment and shipment to Russia by DOE. 

Removal of miscellaneous items such as fire protection equipment which was salvaged for 
future use, 

Strip-Out activities of special interest are summarized beiow: 

Perchloric Acid Rinse 

A strip-out activity of note was the removal of perchloric acid residues from the process ventilation 
and piping systems. As stated above, the entire hood, ducting, process waste, and scrubber 
system were flushed to rinse perchloric acid residues. The flushin procedure was developed by 
Resource Technologies Group under subcontract to the Strip-Out/ 8e molition Subcontractor 
[Denver West Remediation and Construction, L.L.C. (DWRC)]. Due to the ex losive nature of 

experienced personnel to ensure the safety of the wo ers implementing the rocedure. The 
procedure was reviewed by independent expert s at the Oak Ridge Nationa Laboratory prior to 
approval. Generaiiy, all surfaces were wetted, power washed, and tested prior to cutting and 
removal. Mechanical connections were cut from the system, and disassembled while submerged 
under water. 

perchloric acid, the process for rinsing and dismantlin the system was meticu P ously planned by 

P 8( 
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Removal of the LeadlSteel Vault 

Building 123 housed a 68-ton leadkteel vault that was once use for lung and body counting. 
The vault was constructed of unique steel manufactured prior to 1945. Steel manufactured prior 
to this date is free of radioactivity resulting from nuclear fallout, which makes the material 
valuable for use as shielding when measuring internally deposited radioactivity. DOE found that 
there was a need for the vault in Russia, and made arrangements for the vault to be removed, 
refurbished, and then shipped to the Russian government. 

Prior to building demolition, temporary structural supports were installed and a bearing wall of 
Building 123 was removed. The vault was moved out of the building on cribbing, placed onto a 
trailer, and transported by tractor-trailer to Oklahoma where it was refurbished under the I direction of the Lawrence Livermore National Laboratory (LLNL) in California. 

Concrete Sampling 

The concrete slab was sampled during the strip-out phase for radiological contamination. All 
sampling was conducted according to the Concrete Sampling and Analysis Plan to Characteriie 
the Building 723 Slab, December 1997. Characterization of the slab was necessary to 
determine levels of contamination due to the following features: 

0 Source pits: concrete lined pits installed during original construction for the storage of 
radioactive sources. These pits varied in depth from 8" to 18'. 

0 Floor drains, which were used at one time to divert process, waste lines in Rooms 156, 157, 
and 158. 

0 Process waste pump sumps in'the d in Room 123. 

Concrete core data was used determine which areqs of the slab had radiological contamination, 
the extent of the contamination, and which areas of the slab needed to undergo additional 
decontamination or encapsulation. This data was also transmitted to the Rocky Mountain 
Remediation Services, L.L.C. (RMRS) Environmental Restoration Department for their use in 
ranking the IHSS. The Concrete Sampling and Analysis Plan and the results of this sampling 
may be found in Attachment 20. 

2.4.2 Asbestos Abatement 

Extensive asbestos abatement was also conducted in Building 123.' Concurrent with strip-out 
activities, abatement of non-friable asbestos was conducted. This included removal of the 
following asbestos containing materials (ACM): 

0 Asbestos containing cabinet linings. 

Counter tops with asbestos containing mastic. 

Doors with asbestos core material. 

Arc chutes in one of the building transformers. 
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This was followed by abatement under full containment for the following friable and non-friable 
ACM: 

Wall board (transite panels). 

Drywall, mud, and tape. 

Floor tile. 

Thermal insulation. 

Loose fill in concrete block. 

All asbestos abatement was done in accordance with an Abatement Plan prepared by the 
Abatement Subcontractor and accepted by RMRS for K-ti project personnel. Completion of 
abatement was confirmed by an independent, State Certified, abatement oversight personnel 
through visual inspections and clearance air sampling. All abatement, air sampling, and sample 
analysis was conducted in accordance with State regulations. Documentation demonstrating 
completion of asbestos abatement may be found in Attachment 9. 

2.4.3 Unforeseen Site Conditions 

The project encountered several unforeseen site conditions during the strip-out and asbestos 
abatement phases. In each situation, associated work was stopped, the project team called-in 
subject matter experts to help determine appropriate actions, health and safety issues were 
addressed, and work packages were modified to include the new actions. As a result, all 
unforeseen site conditions were addressed without safety issues. The following is a list of the 
conditions encountered: 

An abandoned duct was found above a suspended ceiling in Room 1 11. The duct was not 
properly supported and contained perchloric acid residues. 

Loose asbestos fill was found inside the cells of a concrete block wall. 

In Room 135, an additional room was constructed of transite within the original room walls. 

Stub-ups of old process waste piping were found underneath cabinets in several of the 
original laboratories. 

Asbestos mastic was found under the laboratory counter tops. 

High contamination areas were designated in Rooms 123 and 124. 

The extent of radiological contamination in Rooms 103 and 109 was much more widespread 
than originally anticipated. 

High contamination was also found on the south wall of Room 11 1. 

0 
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3.0 REMEDIAL ACTION GOALS VERIFICATION 

3.1 REMEDIAL ACTION GOALS 

Verification of remedial action goals for the Building 123 Decommissioning project is summarized in 
several reports. The following table, Table 3- 7, Verification Documentation and Remedial Actions 
describes the remedial action described in the PAM, and the associated verification report. 
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Detailed descriptions of the RCRA Closure, rqdiological decontamination, and IHSS 
characterization may be found in the documents referenced above. These documents provide 
actual analytical results of samples and surveys. The RCRA Certification Report and 
documentation related to asbestos abatement may be found in the referenced attachments. 
Due to the volume of information contained in the Close-Out Radiological Survey Report, this 
report will not provided as an attachment. It has been distributed to DOE and is available for 
review upon request. The Final Pre-Remedial lnvestigafion of Individual Hazardous Substances 
Sites (IHSS) 121 and 148 at Building 123, Data Summary Report and the RCRA Certification 
Reporf has also been distributed to DOE. 

' ! 

In addition, it should be noted that there were no releases to the environment due to the 
decommissioning of Buildings 123, 113, 114, and 123s. 

3.2 REMEDIAL ACTION DELIVERABLES 

In addition to the remedial action goals defined in the PAM, the CDPHE specified certain 
requirements that needed to be fulfilled as a condition of their approval of the PAM. These 
requirements are defined in the letter from the CDPHE to DO€ dated August 25, 1997 
(Attachment 12). Approval of the PAM was conditional, dependent on completion of the 
following actions: 

1) Review and approval of the SAP. 

\ 

2) Review and approval of the IHSS 148 Remediaton Plan (Note: This action was deleted by 
an approved modification to the PAM on March 28, 1998). 

3) Review and approval of the Unit 40 Closure Plan. e5 
4) Review only of the Asbestos Abatement'Plan. 

5. Review and approval of the Demolition Plan. 

Copies of approval letters for the SAP, the Closure Plan, and the Demolition Plan are included 
in Attachment 12. Also included is a transmittal letter for the Asbestos Abatement Plan. 
Remediation was not included in the scope of this project. The Building 123 Decommissioning 
Project included only the characterization of IHSS 121 and 148. Therefore, a remediation plan 
is not required as part of the Building 123 PAM. 

I 
3.3 DOCUMENTATION OF REMEDIAL ACTION 

All Administrative Records for the Building 123 Decommissioning Project have been tracked 
and controlled as required. Attachment 13 contains a summary of Building 123 documents and 
records. 
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'-\ 4.0 RCRA CLOSURE (VERIFICATION OF TREATMENT PROCESS) 
I 

0 The only treatment process used during the Decommissioning of Building 123 was 
decontamination of some components of RCRA Unit 40 using an extraction technology. These 
operations were conducted as part of the Closure Plan for Building 723 Components of RCRA 
Unit 40 (RCRA Closure Plan), Revision 9, November 12, 1997 and not the Building 123 PAM. A 
detailed description can be found in the RCRA Closure Plan and the report entitled Cedification 
of Closure for the Building 723 Components of RCRA Unit 40, May 1998 (Attachment 8). A 
brief description of the closure status of RCRA Unit 40 in Building 123 is summarized on the 
next page. 

@ 

The RCRA Closure Plan listed three options for closing the system: 

which is 11 ppb above the Tier 2 standard. Nickel is not identified as a Contaminant of concern 
and it is not a RCRA regulated hazardous waste. 

1) Decontamination, 

2) Disposal as RCRA listed mixed waste; and 
3) Debris treatment. 

All above-ground components of RCRA Unit 40 in Building 123 were removed and managed as 
RCRA listed mixed waste in accordance with Option 2 of the Closure Plan. This waste will be 
sent to an approved TSDF Clean Closure Standards. 

5.0 RADIOLOGICAL ANALYSIS 

The Close-Out Radiological Survey Report for the 723 Cluster, August 1998, documents details 
of the radiological decontamination verification. As stated previously, this report is available for 
review upon request. 

Buildings 123, 113, 114, and 123s were surveyed in accordance with the Close-Out 
Radiological Survey Plan for the 123 Cluster, Revision 4. This Plan incorporated guidance 
provided by the Multi-Agency Radiation Survey and Site lnvesfigation Manual (MARSSIM) 
(draft) and the Manual for Conducting Radiological Suweys in Support of License Termination, 
NUREGCR-5849 (draft). Final disposition of building materials was determined following an 
analysis of the data obtained from the radiological surveys and samples collected during the 
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final survey process. When compared against the 123 Cluster Derived Concentration Guideline 
Levels, and DOE’S “No-Rad-Added Program”, survey and sample results indicated that all 
building materials remaining following strip-out, except for the Building 123 concrete slab and 
paint covering the Room 1 1 1, South wall, could be released in an unrestricted manner. 

‘) 

Contaminated paint from Room 11 1 was removed and disposed of as low level radioactive 
waste prior to building demolition. Residual radioactivity in excess of the release criteria 
remains within the Building 123 slab and is located in what were once Rooms 109, 123, and 
123. Attempts to remediate these areas failed. In an effort to protect these areas from the 
weather and demolition activities, the areas were sealed with a weatherproof epoxy coating and 
covered with a steel plate bolted into the slab. In addition, abandoned source wells and process 
waste piping located in the Building 123 slab have not been fully characterized. The areas 
containing elevated levels of residual radioactivity, abandoned process waste piping, and 
source wells will be addressed during evaluation of IHSS 121, 148 and the Building 123 slab. 

6.0 WASTE STREAM IDENTIFICATION 

Waste generated during the project was handled according to the Waste Management Plan for 
Building 123, March 1998 (Attachment 14). this report included a summary of anticipated 
wastes and instructions for the disposition of each waste stream. 

The tables in Attachment 15 list the waste streams and actual quantities of waste generated 
during the decommissioning of Buildings 123, 113, 114, and 123s. 

@~ 7.0 SITE RECLAMATION 

Soil remediation was not within the scope of this project. As described in the PAM, the RMRS 
ER Department will evaluate subsurface contamination identified during the course of the 
project. 

8.0 DEVIATIONS FROM THE DECISION DOCUMENT 

The PAM was updated regularly throughout the project to reflect changes in the project plan, 
scope, and/or sequence of activities. The minor modification to the PAM was submitted 
to CDPHE on May 21, 1998 (see Attachment 4). 

9.0 DEMARCATION OF WHERE EXCAVATION TOOK PLACE 

No excavation took place during the decommissioning of Building 123 project other than 
characterization drilling, conducted under the SAP. Refer to the SAP for locations drill samples 
collected to characterize IHSS 121, 148, and the building slab. All drilling was done in 
accordance with a Rocky Flats Soil Disturbance Permit. 
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10.0 DEMARCATION OF WASTES LEFT IN PLACE 8’ 
No wastes have been left in place. Buildings 123, 113, 114, and 123 S. were removed down to 
the respective buildings slabs. The building slabs are considered components of the IHSS and 
will be evaluated as part of the IHSS 121 and 148 ranking by ER. 

11 .O DATES AND DURATION OF SPECIFIC ACTIVITIES 

Planning for the Building 123 Decommissioning Project began in January 1997. 
Reconnaissance characterization of the buildings took place in September and October 1997. 
This was followed by engineering, evacuation of the building, and ward of subcontracts for the 
building strip-out, asbestos abatement and demolition. Work by the subcontractors began in 
November 1997 and was completed in May 1998. Details of the work completed between 
November and May are provided in Section 2 of this report. 

12.0 FINAL DISPOSITION OF WASTES 

The table in Attachment 15 lists final volumes of all wastes generated during the Building 123 
Decommissioning Project. Also included in Attachment 15 is a Waste Stream Residue 
Identification and Characterization (WSRIC) Summary for the waste streams generated during 
decommissioning of Building 123, 1 13, I 14, and 123s. Each waste stream generated was 
assigned a waste code. The following is a summary of the waste code categories: a 

1 . Non-radiological contaminated, non-hazardous waste (including asbestos), 

2. Non-radiological contaminated, hazardous waste, 

3. Radiological contaminated waste (including asbestos); and 

4. Low-level mixed waste. 

Building materials were analyzed according to the TCLP to determine whether the wastes met 
Land Disposal Restrictions specified in 40 CFR 268. The data is summarized in Attachment 16. 
The results were presented to CDPHE, and it was agreed that the analysis data was adequate 
to demonstrate that the wastes were non-hazardous. 
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13.0 OPEN .; 



Certification of Closure for the Building 123 Components of RCRA Unit 40, May 1998. 

Close-Out Radiological Survey Plan for the 123 Cluster, Revision 1, January 1998. 

Close-Out Radiological Survey Report for the 123 Cluster, Revision 0, August 1998. 

Closure Plan for Building 723 Components of RCRA Unit 40 (RCRA Closure Plan), Revision 0, 
November 12,1997. 

Concrete Sampling and Analysis Plan to Charactenie the Building 123 Slab, Revision 0, 
December 1997. 

ER Ranking, September 1998. 

final Pre-Remedial lnvesfigation of lndividuaf Hazardous Substance Sites (IHSS) 121 and 148 at 
Building 123, Data Summary Report, September 1998. 

Lessons Learned for the Building 723 Decommissioning Project, August 1998. 

Proposed Action Memorandum for the Decommissioning of Building 123 (PAM), Revision 6, March 
26,1998. 

Reconnaissance Level Characterization Plan for Building 123, Revision 0, September 1997. 

Reconnaissance Level Characterization Report, Revision 0, October 1997. 
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c 

Waste Management Plan for Building 123, Revision 1, March 1998. 
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Attachment 1 

Project Location and Building Floor Plan 
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DESCRIPTION - ROCKY FLATS FIELD OFFICE 
BLDG. - 123 
CONTRACTOR - DENVER WEST REMEDIATION & CONSTRUCTION 
#50276 - 01 - LOOKING SW FROM SW CORNER OF BLDG. 331 
12/4/97 



DESCRIPTION - ROCKY FLATS FIELD OFFICE 
BLDG. - 123 
CONTRACTOR - DENVER WEST REMEDIATION CONSTRUCTION 
#50563 - 09 - A PLASTIC CONTAINMENT IS CONSTRUCTED TO SCABBLE CONTAMINATED 

PAlNT FROM THE SOUTH WALL OF ROOM 11 1 
4/23/98 
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BLDG. - 123 
CONTRACTOR - DENVER WEST REMEDIATION & CONSTRUCTION 
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DESCRIPTION - ROCKY FLATS FIELD OFFICE 
BLDG. - 123 
CONTRACTOR - DENVER WEST REMEDIATION & CONSTRUCTION 
#50584 - 18 - BUILDING 123 DEMOLITION, LOOKING NORTH FROM THE ROOF OF BUILDING 

460 
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DESCRIPTION - ROCKY FLATS FIELD OFFICE 
BUILDING 123 
CONTRACTOR - DENVER WEST REMEDIATION AND CONSTRUCTION 
#50623 - 20 - BUILDING 123, LOOKING NORTHEAST AT DEMOLITION ACTIVITIES 
511 4/98 



DESCRIPTION - ROCKY FLATS FIELD OFFICE 
BUILDING 123 
CONTRACTOR - DENVER WEST REMEDIATION AND CONSTRUCTION 
#50629 - 20 - BUILDING 123, LOOKING NORTH AT FINAL DEMOLITION ACTIVITIES 
FROM THE ROOF OF BUILDING 460 
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1.0 PURPOSE 

This Proposed Action Memorandum (PAM) outlines the approach that will be taken and the 
applicable requirements that will be utilized in the decommissioning of,Buildings 123, 113, 
and 114 as part of the site cleanup of the Rocky Flats Environmental Technology Site 
(WETS). This action will be conducted as a non-time critical interim remedial action under 
the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) , 
and is in keeping with the Site's Ten Year Plan. 

The removal of the subject buildings is being conducted in accordance with the Rocky Flats 
Cleanup Agreement (RFCA) (DOE, 1996) and the applicable or relevant and appropriate 
requirements (ARARs) of Federal, State, and local regulations. The management structure 
and scheme of this action is identified in the Decommissioning Program Plan (DPP), currently 
in draft, and the regulatory requirements are implemented through WETS policies and 
procedures. This action will be conducted in a manner which is protective of site workers, the 
public, and the environment and wiil utilize the site's Integrated Safety Management. 

2.0 PROJECT DESCRIPTION 

This project will provide for the decommissioning of Buildings 123, 113, and 114 at Rocky 
Flats Environmental Technology Site, will eliminate one Individual Hazardous Substance Site, 
and partially close RCRA Unit 40. Items that are specifically covered by this PAM include 
demolition of the subject buildings, remediation of Individual Hazardous Substance Site 
(IHSS) 148, cleanup of under-building-contamination, partial closure of RCRA Unit 40 
(buried process waste line sections P1, P2, and P3), decontamination of facility systems 
contaminated radiologically. The Building 123 slab and foundation will be removed as 
required to remediate contamination beneath the building as dictated by sampling results. In 
addition to these PAM-covered actions, there are preparation activities which are mentioned in 
this document to provide the reader with the full  breadth of building removal activities. These 
other activities include relocation of the building tenants; removal of furniture, equipment, and 
excess chemicals; characterization of the building hazards and contamination; and removal of 
all asbestoscontaining material (ACM). 
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2.1 Background 

Building 123 has housed analytical laboratory, dosimetry and instrument calibration functions 
since its construction in 1953. These activities are still being carried out in the building at this 
time. However, the building is scheduled for removal as part of the WETS Ten Year Plan 
and the building occuparits, along with their hnctions are being relocated. 

During the past 44 years, building operations resulted in some radioactive and chemical 
contamination within the building. For example, interviews with Building 123 occupants 
indicate that liquid containing cesium was spilled on the concrete floor in Room 109C. The 
floor was sealed to immobilize the contamination. The spill occurred in the late 1960’s or 
early 1970’s. Also, leaks or spills have potentially contaminated the soil adjacent to and 
beneath the building (see Sections 2.1.1 through 2.1.3). Potential soil contamination has 
resulted in three area designations; 1) RCRA Unit 40, 2) IHSS 148, and 3) UBC 123. These 
are briefly described below. 

2.1.1 RCRAUnit 40 

Sections of the process waste system associated with Building 123 (Sections P1, P2, and P3) 
are part of RCRA Unit 40. Building 123 was serviced by a process waste line of four-inch 
diameter buried beneath the north and east wings of the building. The pipe was probably 
constructed of iron and was not doublecontained. Site personnel, with knowledge of this line, 
feel it probably leaked without them being aware of the leaks at the time (Historical Release 
Report for Rocky Flats Plant, June 1992 [HRR]). The original process waste line from 
Building 123 led to an underground tank system behind Building 441. From this tank system, 
the process wastes were pumped out for treatment. The types of waste carried by the pipe 
consisted of laboratory wastes from analyses of urine, fecal and other bioassay samples. 
Nitrates and low levels of radionuclides were associated with the waste carried in the process 
waste line. 

The original buried process waste lines were replaced prior to 1975 by either overhead lines or 

drawings. Sections of the overhead waste system were subsequently replaced in 1995. The 
sections that were removed in 1995 were tested to determine how they should be managed. 
Contamination was not found and the pipe sections were disposed in the onsite sanitary 
landfill. The various sections of the waste system, including information on when the lines 
were replaced or abandoned, are shown in Figure 2-1. 

- double-contained sections. Abandonment was documented by completed engineering 

The overhead lines in the building will be sampled in July to define the degree of 

8 



contamination in the waste system. Closure of RCRA Unit 40 will be conducted in accordance 
with the Site’s Part B RCRA permit, utilizing the section on closures of piping sections, with 
documentation being submitted to the State in correspondence and in the administrative record 
prior to commencing. 

2.1.2 IHSS 148 

Leakage from the process waste line and possible spills from operations in the building have 
potentially resulted in contaminated soil beneath and adjacent to Building 123. This 
contaminated soil has been designated Individual Hazardous Substance Site (IHSS)148. 
Interviews conducted in connection with the HRR, indicated that several small spills of nitrate- 
bearing wastes occurred around the outside of Building 123. These wastes could also have 
contained radionuclides. Sampling of the area directly adjacent to the building provided no 
indication of any contamination (HRR). If present, such contamination would be fimited to 
the area beneath and adjacent to the area where nitrate-bearing wastes were handled, and not 
necessarily under the entire building. As discussed in the sampling and analysis plan for the 
soil beneath Building 123, core samples of the building slab and the soil beneath the slab will 
be taken to determine whether contamination exists and whether remediation of the slab and/or 
soil is required. 

db 2.1.3 UBC 123 , 

. . .  - .> . . 

Soil beneath identified buildings at the WETS may have become contaminated due to the 
nature of the activities within those buildings. In many Site buildings, indoor unplanned 
events and routine escapes have led to under building contamination (UBC). Leaking process 
waste lines also have been a source of contamination. UBC 123 was identified in the HRR. 
That document indicates that’waste chemicals from the laboratory, such as nitric acid, were 
sometimes disposed out the window during the early years of plant operation. This activity 
could have led to the presence of non-radioactive pollutants under the building. In addition, 
the Health Physics Laboratory generates low-level radioactive and chemical liquid waste. 
Leaks in the process waste line could have contributed to contaminated soil beneath the 
building. 

Removal of the Building 123 structure will make available, for final remediation, possible 
contamination beneath the building (including IHSS 148 and UBC 123) and partial closure of 
RCRA Unit 40. As discussed in Section 2.1.2, sampling beneath the building will be 
conducted once the building superstructure is removed. Contaminated soil will be removed 
and prepared for disposal off site, should results indicate that such actions are necessary. 
Low-level radioactive waste will be disposed at the DOE Nevada Test Site, while mixed waste 
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will be sent to the Envirocare facility at Clive, Utah. 
e 

2.2 

2.2.1 Building 123 

History of Buildings 123, 114,113, and 123s 

Building 123 was one of the first ten buildings constructed at Rocky Flats. The building has 
always been used as an analytical laboratory and a dosimetry facility. It also provides office 
space for radiation health specialists, storage for all radiological health records, a laboratory 
for calibration and repair of criticality alarms and other repair/calibration shops. In the past, 
the building also housed medical research until those activities were relocated to Building 122. 

Building 123 is located on Central Avenue between Fifth and Fourth Street (Figure 2-2). 
Figure 2-3 shows the location of the building relative to other WETS facilities. The building 
was built in three segments, the main section being completed in 1953, The west wing was 
added in 1968, and the computer room (located on the south east comer) in the 1970’s. This 
facility covers approximately 19,OOO square feet and is a single level building constructed on 
grade with approximately 14 foot ceilings. Construction material is mostly concrete with a 
built-up asphalt roof. A floor plan of the building is provided in Figure 2-4. 

The operation of the analytical laboratory generates approximately 95 percent of the building 
waste and stores the majority of hazardous chemicals, with minor contributions from the 
External Dosimetry (ED) and Health Physics Instrumentation (HPI) Sections. Standard utility 
services have also generated small amounts of waste in the past. 

‘ I  

@ 

The analytical laboratory analyzes environmental (air, water, soil, and vegetation), biological 
(urine, fecal material, and nose swipes), health physics,(room air), and industrial hygiene 
samples (beryllium and organic vapors in room air), while the HPI Section repairs and 
calibrates radiationdetection instruments. The ED.Section processes the Thermoluminescent 
dosimeters (TLD’s) and film badges. The Radiological Records Section maintains 
occupational radiation exposure and dose records for radiation workers. 

The analytical laboratory procedures involve digesting samples to purify and concentrate the 
radiological constituents. These sample preparation operations generated the bulk of  the 
building waste. Combustibles, rubber gloves, and broken glass generated in the Radioactive 
Materials Management Areas (RMMAs) were placed in accumulation areas for eventual 
handling and removal as low-level waste. Some sample waste and rinse solutions were washed 
down the process drain for subsequent treatment in Building 774 (in Building 374 after 1983). 
Liquid organic wastes were placed in special bottles and stored in satellite accumulation areas 
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prior to transfer to the RCRA 9Oday storage building and eventual shipment to Liquid Waste 
Operations. RCRA wastes were also collected in Satellite Accumulation Areas; located in 
rooms 103A, 124, 125, 127, and 156. Wastes generated in non-Rh4MAs and monitorable lab 
trash were deposited in dumpsters for disposal in the WETS landfill. 

AS part of the RFCA process, and based on documentation which exists for operations in the 
building, a Reconnaissance Level Characterization Survey has been conducted to determine the 
potential for hazardous and radioactive contaminants in the building. The results of this survey 
are given in Section 2.3 of this document. Based on this preliminary investigation, the 
majority of Building 123 is considered to be "unaffected" (low potential for hazardous or 
radiological contamination) based on operational and process history. The following rooms 
were previously, or currently, posted as Radiation Control Areas or Rh4MAs and are, 
therefore considered to be "affected" (potential for low-level contamination) and will require a 
more detailed survey prior to decommissioning: Rooms 103A, 105, 112, 123, 124, 125, 126, 
127, 135, 149, M A ,  156, 157, 158, and 163 (see Section 3.2.2). 

In addition to radiological surveys, sampling and analysis will be done for the presence of ~ 

beryllium, asbestos, lead, PCBs, and other potential contaminants. Results from these surveys 
are summarized in Section 2.3. Hazardous chemicals associated with Building 123 operations 
included nitric acid, hydrochloric acid, hydrofluoric acid, oxalic acid, ammonium hydroxide, 
formic acid, perchloric acid, toluene, isopropyl alcohol, ammonium thiocyanate, methanol, 
mercury, lead, cadmium, beryllium, sodium hydroxide, and potassium permanganate. 
Chemicals and waste materials are scheduled to be removed from the building prior to 
decommissioning. 

;- 

2.2.2 Building 114 

Building 114 is a small shelter used by Site employees while they are waiting for their rides 
go home. The building encloses about 25 square feet. It  is constructed of masonry blocks 
with a flat roof. There are no utilities associated with this building. It was never used for 
anything other than a shelter. 

to 

2.2.3 Building 113 

Building 113 is a guardhouse that has been converted to office space (see Figure 2-1). 
Constructed of concrete with a flat roof, this building is similar to the four other guardhouses 
already removed at Rocky Flat. No internal processes were located in this building. A 
reconnaissance level characterization survey of this building has been conducted. Issues to be 
addressed with this building will be the bulletproof glass and the potential for lead-based paint 

,.-v*, 
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on the blinds. No asbestos or PCB issues could be identified other than PCB potential in the 
light ballast. 

2.2.4 Building 123s 

Building 123s is a metal shed on a concrete slab. The shed encloses approximately 60 square 
feet. It was formerly used as a RCRA 90 day storage area by the laboratories in Building 123. 
Organic wastes such as toluene and DDCP were stored there. The facility has been closed for 
approximately one year. No waste or other material is currently stored in the shed. There are 
no utility hookups to the building. A visual inspection of the shed did not reveal any hazards 
associated with the structure. 

2.3 Building Hazard Sllmmary 

The reconnaissance-level characterization survey identified no significant hazards associated 
with Buildings 113 and 114. Therefore, this discussion focuses on Building 123. Building 
123 has approximately 75 rooms or areas which are utilized as laboratories, dosimetry areas, 
calibration areas, storage for records and equipment, and office space. Potential hazards in the 
building are summarized below in Figure 2-5. These hazards were identified by a review of 
the facility's documents and a walk down of the building by project personnel, assisted by 
building personnel knowledgeable of the facility's past. (3 

..-v 

Most of the potential hazards identified during the reconnaissance-level characteridfion survey 
will be removed or eliminated during the preparatory activities prior to this project. 

All ACM will be removed by a separate licensed contractor prior to building 
decommissioning. 
The fluorescent light ballast will be sampled for PCBs prior to building decommissioning. 
Should the ballasts contain regulated levels of PCBs, they will be removed by the 
decommissioning contractor and packaged and shipped to a TCSA-regulated disposal 
facility by WETS Waste Management. 
The liquid nitrogen system will be deactivated and the pressurized cylinders removed at the 
time the building tenants are relocated. 
Laboratory chemicals will be removed when the building tenants are relocated. 
Any material left in the building after the tenants depart will be addressed as part of this 
project. 
Once the buildings are ready for decommissioning, utilities and facility safety systems will 
be disconnected by Plant Power and Maintenance. 
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2.3.1 Asbestos 

Asbestos Containing materials (ACM) were inspected by a State certified inspector the week of 
April 7, 1997. This inspection is documented in Asbestos Characterization Report Addendum 
to Building 123 Inspection (April 1997). The inspection and evaluation was conducted in 
accordance with the guidelines specified in Asbestos Hazard Emergency Response Act 
(AHERA) and in compliance with the US Environmental Protection Agency (EPA), 
Occupational Safety and Health Administration (OSHA), and the State of Colorado regulations 
covering asbestos inspections. Abatement will be conducted by a contracted State qualified 
abatement company. 

The following ACM sources and approximate volumes will be abated prior to the initiation of 
decommissioning: Thermal System Insulation (900 linear feet), Cementitious Wall Board 
(3,450 square feet), Drywall with tape and compound (4,000 square feet), Resilient Flooring 
(10,600 square feet), Gray Paper Duct Insulation (100 square feet), and Mastic under Counter 
(40 square feet). Building 123 Asbestos Characterization Report, a subpart of the building’s 
Reconnaissance Characterization Report, documents this complete process. 

2.3.2 Beryllium ’ w- Two laboratories, rooms 111 and 112, processed beryllium contaminated samples as part of 
* 

environmental soil sampling tests. The& areas were-sampled (39 samples taken) by qualified 
beryllium sampling technicians and sent to an external analyGcal laboratory for analysis. No 
samples ideotified the presence of beryllium. The absence of beryllium on the samples, 
indicates that no further action is required for this facility for beryllium. The sample results 
are documented in the Building 123 Reconnaissance-Level Characterization Report (RLCR). 

2.3.3 Chemicals 

The analytical chemicals in Building 123 are associated with the operations currently within 
that facility. They are being tracked by the WETS Chemical Tracking Group under the 
“Right-to-Know” provisions of SARA and are being managed by the laboratories. These 
chemicals will be removed at the time active laboratory operations cease. Any chemicals 
remaining will be addressed by the WETS Chemical Tracking Group which will utilize or lab- 
pack for disposal. The current inventory of the building includes nitric acid, hydrochloric 
acid, hydrofluoric acid, oxalic acid, ammonium hydroxide, formic acid, perchloric acid, 
toluene, isopropyl alcohol, DDCP, ammonium thiocyanate, methanol, mercury, lead, 
cadmium, beryllium, sodium hydroxide, and potassium permanganate. 
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2.3.4 RCRA Hazardous Waste in SAAs 

The Satellite Accumulation Areas (SAAs) contain RCRA hazardous waste that was generated 
by the operations within the room in which it is stored. This waste will be characterized by 
“Process Knowledge” because the custodian is knowledgeable of all material that went into 
each SAA waste stream and has kept each waste segregated since generation. These waste 
streams are further tracked by the Site’s SAA tracking system and is audited internally. This 
waste must be properly containerized, labeled, and shipped for storage or disposal prior to 
closing the accumulation areas. 

Representative waste types for each area are summarized as follows: 
Room 103A - Combustibles, waste isopropynol, DDCPjtoluene 
Room 124 - Liquid waste methanol, isopropynol 

0 Room 125 - DDCP/toluene, isopropynol contaminated with toluene 
Room 127 - Hydrochloric acid, hydrofluoric acid, ethanol 
Room 156 - Combustibles, waste toluene/DDCP, isopropynol *. , 2.3.5 Perchloric Acid 

waw* Perchloric acid hoods (5) occupy four rooms (105, 112, 127 and 157(2)) within Building 123. 
Over the years, perchloric acid may have crystallized in the hoods. The crystalline form may 
be shock sensitive and represents a potential physical hazard to the workers. To mitigate this 
hazard, the hoods and duct work will be flushed and the rinsate directed to the Site waste 
water treatment plant. 

2.3.6 Pressurized Gas Cylinders and Liquid Nitrogen 

Pressurized gas cylinders are used by the laboratories. Removal of these cylinders prior to the 
decommissioning effort will be conducted by the laboratory personnel when they are relocated. 
The liquid nitrogen system will also be disconnected and removed as part of this project by 
WETS personnel when the utilities are disconnected. 

2.3.7 Polychlorinated Biphenyls (PCBs) 

PCBs may have been utilized in the light ballasts. Thus far, no other system has been 
identified in Building 123 with the potential of having PCBs present in the components. The 
light ballasts will be sampled for PCBs once the building has been vacated and the lights are no 
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longer needed. Should the light ballasts contain regulated concentrations of PCBs the 
decommissioning contractor will be required to remove the ballasts. They will be packaged 
and shipped by WETS Waste Management. 

2.3.8 RadioIogicaI Contaminated Materiais 

Radiological assessments have been conducted in Building 123 by WETS Radiological Safety. 
The following areas have Radiological Material management Areas (Rh4MA) mostly in 
laboratory hoods: Rooms/Iabs 103A, 105, 112, 124, 125, 156, 157, and 163. Radiological 
Contamination Areas (RCAs) are in room/labs 103A, 105, 112, 123, 124, 125, 126, 127, 135, 
149, 155A, 156, 157, 158, 163. Radiological sources are kept in 123, 126, and 155A. All of 
these areas are being managed for their radiological characteristics. 

2.3.9 Metals 

Metals (specifically lead, chromium, cadmium, and arsenic) were sampled from selected 
painted surfaces in Building 123 for industrial hygiene purposes. Site historical knowledge 
and the accredited inspector’s knowledge were utilized in the sampling process. Twenty-one 
samples were taken and analysis was conducted by Atomic Absorption Spectroscopy by a third 
independent party. All.paints indicated detectable levels of one or more of the metals. The 

@ A- RLCR documents these findings. 

Lead bricks and shielding are located through the radiological areas to lower the background 
and protect personnel. The largest volume of lead is used to shield detectors and sources. 
This material will be removed by the source owners or dispositioned through the WETS 
Property Utilization and Disposition Department. 

3.0 PROJECT APPROACH 

Building 123 will be decommissioned using the approach outlined in the Draft 
Decommissioning Program Plan (DPP) and this PAM. A sequence will be followed that 
provides an integrated scope, schedule, and cost control system. Responsibilities and 
interfaces will be identified such that all project personnel are familiar with the project 
approach. All required documentation and plans will be prepared and approved by WETS 
Demolition and Decommissioning Management to ensure that decommissioning is conducted in 
a safe and compliant manner. As part of this PAM, the building will be taken down, and the 
debris and waste disposed at appropriate off-site facilities. This constitutes the 
decommissioning of the building. Once the building is ready for decommissioning, utilities 
and facility safety systems will be disconnected. In addition, sampling of soils beneath and 
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adjacent to the building will be conducted using the methods described in a sampling and 
analysis plan prepared for this project. Remediation of contaminated soil will be completed 
using the results o f  the analyses. 

3.1 Objectives 

The primary decommissioning objective is to safely dismantle or decommission the building 
structure and systems, and remediate the surrounding contaminated soil in a manner that is 
protective o f  human health and the environment. After proper characterization, all building 
rubble and contaminated soil will be disposed in appropriate off-site facilities. This project will 
use standard industry decommissioning practices, but will also incorporate lessons learned 
from previous demolition projects at WETS to improve the process. Trained personnel, with 
expertise in decontamination and decommissioning o f  facilities will be used. After the 
building has been removed, the objective of  the IHSS remediation, is to safely decontaminate, 
remove, or stabilize contaminated soil and piping in accordance with this PAM and the Rocky 
Flats Cleanup Agreement (RFCA). 

3.2 Proposed Action 

Activities that support the Proposed Action can be divided into four general areas. The are: 
(1) Planning and Engineering, (2) Characterization, (3) Building Removal, and (4) 
Remediation of Contaminated Soil and Pipelines. The scope includes the removal of all 
internal piping, ventilation, and process waste systems. All rubble and materials removed are 
to be recycled or disposed of in a suitable off site facility. 

! 

@ -I 

3.2.1 Planning and Engineering 

Regulatory activities are completed as part of this action to ensure that the action is conducted 
in a manner consistent with the Rocky Flats Cleanup Agreement (RFCA) and the regulations 
of  the State of  Colorado. This includes ensuring public involvement, and mitigating, to the 
extent practical, impacts to the environment. These objectives will be accomplished through 
project scoping meetings with CDPHE and EPA, and approval of the.PAM document, which 
includes public comment. Other regulatory activities include General Services Administration 
(GSA) and Housing and Urban Development (HUD) notifications, establishment of the 
CERCLA administrative record, and notification of asbestos abatement. 

- 

specific planning documents include, the ReCOMaiSSanCe-kVel Characterization Report, a 
Health and Safety Plan, a Waste Management Plan, an IHSS Sampling and Analysis Plan and 
Integrated Work Control Plans (IWCPs). These documents will be provided to the prospective 
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decommissioning contractors as part of the project procurement package. A job walkdown 
will be done to provide information for planning the demolition activities. A design package 
will be prepared for decommissioning activities. This package will include locations and 
configurations of active and inactive utility systems, sampling data summaries, as-built 
drawings and engineering estimates for building decommissioning. 

3.2.2 Characterization 

Characterization activities governed by the PAM include the sampling and analysis of the soil 
surrounding the process waste lines, the IHSS 148 areas surrounding the building, and the 
survey of interior building surfaces. Suspect lines can be found under the building slab, and 
underground south of the building. Once the building superstructure has been removed, 
samples will be taken through the slab to determine whether soil remediation will be required. 
A sampling and analysis plan (SAP) will be written to guide characterization activities in these 
areas. The SAP will be finalized prior to the award of the decommissioning contract. The 
SAP will incorporate a review of existing records to establish the location of potentially 
contaminated areas and to define sampling protocol. Sample locations, depth and frequency 
will include recommendations from the WETS Statistical Applications Group. Current 
planning calls for 30-50 soil cores beneath the slab of Building 123 and from areas surrounding 
the buried, abandoned process waste lines. Samples will be taken from depths below the 
bottom of the pipe to locate any contamination that may have leaked from the lines. Samples 
will be analyzed for Volatile Organic Compounds (VOCs), Target Analyte List (TAL) Metals, 
and radionuclides. Data quality requirements supporting the analysis effort will conform to 
criteria established in Guidance for the Data Quality Objective Process, EPA QAlG-4 (EPA 
1994). 

Radiological characterization and final survey for Building 123 will be performed in 
accordance with the decommissioning guideline in Interagency Multi-Agency Radiological Site 
Survey and Site Investigation Manual (MARSSIM) a draft decommissioning document 
developed by the NRC, DOD, and the DOE in conjunction with Draft NRC NUREGICR- 
5849, "Manual For Conducting Radiological Surveys In Support of License Termination". 
The purpose of this final survey will be to verify that demolition rubble can be released to a 
commercial sanitary or demolition landfill. The survey will be completed after the asbestos 
has been removed. 

'4 * i 

The methodology used to classify radiological areas of the building is described below: 
Impacted Area Classijicaions Class 1 Impacted Areas are areas that have or had a potential 
for radioactive contamination (based on site operating history), or known radioactive 
contamination (based on previous radiological surveys) that exceeds the applicable limits. This 
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would normally include areas where previous remediation occurred, where records indicate 
leaks and spills are known to have occurred, former disposal or burial sites, waste storage sites 
and areas with contaminants in discrete solid pieces of material and high specific activity. 
Class 2 Impacted Areas are areas that have , or had, a potential for radiological contamination 
or known contamination, but are not expected to exceed the applicable limits. Typical areas 
that should be classified as Class 2 are areas where radioactive material existed unsealed, 
potentially contaminated transport routes, upper walls and ceilings of buildings or moms 
subjected to airborne contamination, areas downwind from stack release points, areas where 
low concentrations of radioactive material were handled, perimeter areas of former 
contamination control areas. Class 3 Impacted Areas are any areas that are not expected to 
contain any residual radioactivity, or are expected to contain levels of residual radioactivity at 
a very small fraction of the applicable limits, based on site operating history and previous 
radiation surveys. Examples of Class 3 areas include buffer areas around Class 1 and Class 2 
areas and areas of very low potential for residual contamination , but insufficient information 
to justify a non-impacted classification. 

, 

Non-Impacted Areas are areas that have no potential for residual radiological contamination. 
Characterizatiodscoping surveys will be used to determine to what extent Building 123 should 
be classified (Class 1, Class 2, or Class 3 impacted or non-impacted). Impacted areas will 
require the performance of extensive radiological surveys based on requirements for Class 1, 
Class 2 or Class 3. (Areas initially classified as Class 1, Class 2 or Class 3 impacted, based 
on potential radiological contamination from historical reviews versus actual contamination, 
shown on previous surveys) may be re-evaluated if initial characterization indicates no 
radiological contamination exists above the applicable limits. A comprehensive, but less 
extensive survey will be performed on all other building surfaces that are considered Class 2 or 
Class 3 impacted. Class 1 Impacted Areas will be divided into one square meter grids, and a 
minimum of one fixed and one removable contamination measurement for beta/gamma and 
alpha will be obtained for each grid location. In addition, a 100% scan for beta/gamma and 
alpha will be performed on all accessible surface areas. Class 2 Impacted Areas will be 
divided into one square meter grids, and a minimum of one fixed and one removable 
contamination measurement for beta/gamma and alpha will be obtained for each grid location. 
A 10% scan for bedgamma and alpha will be performed on all accessible surface areas. 
Class 3 Impacted Areas will be surveyed at a minimum frequency of one fixed and one 
removable contamination measurement for bedgamma and alpha for each 9 square meters of 
the accessible surface areas. In addition, 10% of all accessible surface areas will be scanned 
for betalgamma and alpha contamination. Non-Impacted Areas will not require a radiological 
survey. 

a - 

19 



Unconditional Radiological Release Criteria 

In accordance with the Rocky Flats Cleanup Agreement (RFCA), residual radioactive 
contamination levels present on building surfaces, equipment and demolition materials will be 
reduced to a level that will not cause the maximally exposed member of the public to receive, 
through all potential pathways, an effective dose equivalent (EDE) of 15 mrem above 
background in any single year. The WETS Building Radiation Cleanup Standard (BRCS) will 
delineate the specific levels of residual radioactive materials contained in remaining building 
surfaces, equipment and demolition debris that is compliant with the 15 mrem limit and 
appropriate ALAEU considerations. The BRCS is currently being developed in coordination 
with the EPA, CDPHE, NRC and DOE. 

Until such time as the Building Radiation Cleanup Standard is approved, criteria'contained in 
DOE Order 5400.5 and associated WETS radiation protection procedures will be used to 
determine if building surfaces, equipment and demolition debris is acceptable for unconditional 
release. 

The unrestricted release of equipment removed from WETS will comply with DOE Order 
5400.5, WETS Radiological Control Manual and associated WETS radiation protection 
implementing procedures. When 10 CFR Part 834 is approved, the practices and procedures 
for the release of property and waste materials will be appropriately modified to ensure 
compliance. 

6 
3.2.3 Building Removal 

Prior to decommissioning, all utilities and charged systems will be disconnected and capped 
required. The scope of building decommissioning includes removal of all interior piping, 
ventilation and above-slab waste systems. The building superstructure will be removed using 
mechanical shears, loaders and a crane for heavy lifts or to remove roof-based systems. Use 
of heavy equipment will minimize worker exposures to hazards associated with demolition. 
Fugitive airborne emissions will be minimized using water sprays. The building will be 
surveyed for radiological contamination prior to decommissioning and a determination made as 
to where the building rubble will be disposed. The debris will be disposed off site, either at a 
facility licensed to accept low-level radioactive waste or a commercial landfill. 

3.2.4 Remediation of Soil and Pipelines 

The soil and buried pipe system beneath Building 123 will be characterized using the SAP and 
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methods summarized in Section 3.2.2. If results of the sample analyses meet the "action 
level" criteria defined in the RFCA, no hrther remedial action will be recommended. Should 
radioactive or chemical contamination be identified through the sampling efforts, remediation 
of the soil will be done. Remediation of small, easily contained areas will be done by 
excavating the soil in those spots, and replacing it with clean soil. Depending upon the extent 
of contamination underground, different remedies could be pursued. Clean up of underground 
contamination could include removal of the pipelines and surrounding soil, or if no 
contamination is found, the pipelines could be filled with foam, capped and left in place. 

3.3 Worker Health and safety 

Due to the scope of work and the potential dangers associated with this decommissioning 
action, this project will comply with the Occupational Safety and Health Administration 
construction standard for Hazardous Waste Operations and Emergency Response, 29 Code of 
Federal ReguIations (CFR) 1926. In accordance with this standard, the Building 123 
Decommissioning Project Health arui Safety Plan, Rev. 0 (May 1997) has been developed to 
address the safety and health hazards of each phase of site operations and specify the 
requirements and procedures for employee protection. In addition, the DOE Order for 
Construction Project Safety and Health Management, 5480.9A, applies to this project. This 
order requires the preparation of Activity Hazard Analyses to identify each task, the hazards 
associated with each task, and the cautions necessary to mitigate the hazards. These 
requirements will be integrated wherever appropriate. 

I 

0, 
This project could potentially expose workers to physical, chemical, and low levels of 
radiological hazards. The physical hazards associated with decommissioning activities include: 
the use of heavy equipment, electrical shock, noise, heat stress, and work on elevated surfaces. 
Physical hazards will be mitigated by appropriate use of PPE, preengineering evaluation, 
briefing, training, and administrative controls. Chemical hazards will be mitigated by the use 
of PPE, removal of sources, and administrative controls. Appropriate skin and respiratory 
personal protective equipment will be worn throughout the project as directed by Industrial 
Hygiene (IH) personnel. Based on employee exposure evaluations, the Site Health and Safety 
0ffice.r may downgrade personal protective equipment requirements, if appropriate. If field 
conditions vary from the planned approach, an Activity Hazard Analysis will be prepared for 
the existing circumstances and work will proceed according to the appropriate control 
measures. Data and controls will be continually evaluated. Radiological Work Permits will be 
generated for areas of contamination and will identify the areas of potential surface 
contamination, appropriate PPE, and airborne radioactivity controls, if necessary. As required 
by 10 CFR 835, Occupational Radiation Protection, all applicable implementing procedures 
will be followed to insure protection of the workers. Finally, dust suppression techniques will 
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be used to minimize resuspension or fugitive dust emissions. 

Decommissioning activities which require dismantlement of radiologically contaminated 
systems will be conducted using Level C PPE. This level includes full-face respirator, steel 
toe safety shoes, hard hat, anti C Tyvek coveralls, gloves, disposable shoe covers, and hearing 
protection (if applicable). Decommissioning of uncontaminated systems or structures will be 
done using Level D PPE, which includes safety glasses or face shield, but does not include a 
respirator or Tyvek coveralls as described above. 

3.4 Quality Assurance 

A commitment to a quality program and a continuous improvement philosophy are applied 
from project start through completion. This commitment to quality is instilled at all levels, 
and adherence to this commitment is instrumental in the project's success. All project 
personnel are responsible for following approved QA program requirements and participating 
in quality improvement activities. 

Quality Assurance/ Quality Control personnel are involved at the initial planning stages of the 
project, during site preparation and during project execution. The Quality Assurance 
organization assumes a proactive role during the project by identifying and/or preventing 
potential problems or shortcomings, offering solutions and assisting in corrective action steps. 
QA personnel administer and perform duties in accordance with approved QA program ~ 

requirements. QA personnel are also responsible for objectively verifying that 
management/DOE directions and policies are being effectively implemented by the responsible 
organizations. The QA/QC role includes: 
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Assurance that engineering and administrative procedures are adhered to and are 
consistent with other project/DOE requirements 
Performance of audits and surveillances 
Review of applicable procurement and work documents 
Assurance of document review and approval requirements 
Review data gathering methodologies 
Determine compliance with procedures 
Inspection of waste packaging 
Inspection of incoming materials 
Performance of facility walkdowns 
Monitor project for potential improvements 
Monitor corrective action initiatives 
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3.5 Waste Management 

It is anticipated that decontamination, dismantlement, and decommissioning of Building 123, 
and the remediation of the surrounding areas will generate less than 300 cubic yards of rubble 
and contaminated soil. The waste may be designated as radioactive, mixed, hazardous or 
industrial waste and must be managed in accordance with State and Federal regulations. Waste 
management activities for the project are described in Building 123 Decommissioning Project 
Wmte Management Plan, Rev. 0 (May 1997). It is expected that most of the waste from 
decommissioning the building will be standard industrial type of waste that can be disposed in 
an off site landfill. Contaminated soil and pipelines, if found, will also result in waste from 
the remediation activities. This waste will also be segregated, categorized, and packaged 
according to the specifications for disposal in permitted low level, hazardous, or mixed waste 
disposal facilities. 

During the decommissioning activities, smdl amounts of contamination may be found that will 
have to be disposed of as hazardous, low level waste (LLW), or low level mixed (LLM) 
waste. Localized areas of contamination within the building will be isolated and 
decontaminated, nearly eliminating the generation of LLW and hazardous waste. 

Waste verification activities will be conducted by WETS Waste .Management personnel 
assigned to the project. Waste characteszation data and packaging requirements for low level 
wastes will meet the procedures and policies for managing low-level wastes are outlined-in the 
WETS Low-Level Waste Management Plan. (Low Level Waste Management Plan 44-RWP 
EWQA - 0014, Rev. 1, 1996) 

The subcontractor who is awarded the decommissioning contract will be responsible for 
loading and disposing of all non-contaminated waste. Working under the direction of MRS, 
the qualified and trained subcontractor will also load all hazardous, LLW, and LLM waste into 
approved containers. RMRS Waste Management personnel will monitor the subcontractor's 
activities, and make certain that all regulatory requirements are met. RMRS Waste 
Management will arrange for transportation to an appropriate off-site facility. Manifests will 
be the responsibility of WETS Traffic Department. 

Release of non-contaminated material, debris, and equipment from a site contaminated with 
hazardous materials is accomplished by demonstrating that the materials or wastes do not 
exhibit any of the characteristics of hazardous waste as identified in Subpart C of 6 CCR 107- 
3 SS261, are not listed wastes, or  are excluded under the provisions in Subpart D. Process 
knowledge and operating history related to the facilities can also be used to segregate 
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hazardous contaminant areas from unaffected areas. 

LLW and LLM wastes generated by the project will be sorted at the time of removal. The 
waste will then be packaged and staged for further decontamination, survey, recycle, 
processing or packaging. Waste Operations, in conjunction with the project, will designate the 
temporary storage location for LLW, LLM, or hazardous waste. Noncontaminated recyclable 
materials, such as scrap metal, may be placed in approved crates and later segregated into 
PU&D supplied bins for ease of removal. Additional items may be placed onto pallets for 
shipment to PU&D. In general, standard waste crates will be used. 

4.0 ENVIRONMENTAL IMPACTS 

The National Environmental Policy Act requires that actions conducted at the WETS consider 
potential impacts to the environment. An Environmental Checklist has been prepsed for this 
action and is being evaluated. No adverse impacts to the natural environment resulting from 
this action are anticipated. 

The Rocky Flats Cleanup Agreement (RFCA) states (Paragraph 95) that Site CERCLA 
decision documents will incorporate NEPA values. This PAM is the CERCLA decision 
document for decommissioning Building 123. The NEPA values relevant to decommissioning 
Building 123 are the same as those for decommissioning most other Site buildings. These are 
described and considered in the Site’s Decommissioning Program Plan, a draft of which, at 
this writing, is about to submitted to the regulatory agencies for approval. This PAM includes 
by reference the NEPA values section (section 6.3) of that Plan. The expected environmental 
effects of decommissioning Building 123 are encompassed within the environmental effects 
described in the DPP. In addition, this PAM includes by reference the Site’s Cumulative 
Impacts Document describing the overall environmental effects of deactivating, 
decommissioning and cleaning up the entire Site. 

* 

An air evaluation was conducted on the scope of the PAM. The only issue dealt with the 
excavation of the soils associated with the IHSSs. Additional sampling will have to be taken 
prior to the start of excavation to identify any source materials currently in the soils. This 
testing is identified in the Riconnaissance Characterization Report and will be accomplished 
prior to the excavation. Methodology and locations will also be specified in that report. This 
cannot be accomplished prior to the commencement of decommissioning due to the location of 
the system components below the slab. 

Ground water sampling will be monitored utilizing the current monitoring wells associated 
with the industrial area. In addition, site run-off will be monitored by portable collection 
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devices. Any impact, though none is expected, will be reflected by these methods. 

This facility is part o f  the Historical Preservation Society list of facilities that need to be 
documented for its impact. This process is on going at the Rocky Flats Site for numerous 
building that supported the "cold war" efforts., The proper organization has been contacted in 
the Department of Energy, Rocky Flats Field Office (DOE, RFFO) to address this 
documentation issue. Records, documents, and photos are being collected of this facility to 
document its missions and support to the over all effort for peace. 

5.0 APPLICABLE OR RELBVANT AND APPROPRIATE REQUIREMENTS 

WETS decommissioning actions performed under a PAM must attain, to the maximum extent 
practicable, Federal and State applicable or relevant and appropriate requirements (ARARs). 
For that reason, the substantive attributes of  the Federal and State ARARs are identified in the 
draft DPP (Section 2.2) for all decommissioning actions conducted at WETS. ARARs 
associated with this PAM are a subset of  those requirements and are identified below. 

Substantive requirements are those requirements that pertain directly to actions or conditions in 
the environment. Examples o f  substantive requirements include quantitative health- or risk- 
based restrictions upon exposure to types of hazardous substances or "chemical specific" (e.g., 
MCLs establishing drinking water standards for particular contaminants), technology-based 
requirements for actions taken upon hazardous substances or "action specific" (e.g., 
incinerator standards requiring particular destruction and removal efficiency), and restrictions 
upon activities in certain special locations or "location specific" (e-g., standards prohibiting 
certain types of facilities in flood plains) ARARs. 

@; 

5.1 Chemical-Specific Requirements and Considerations 

Chemical specific requirements include quantitative health or risk-based restrictions. This 
project will encounter conditions that will be regulated by the following chemical specific 
restrictions. These restrictions will be incorporated in this project planning effort and will be 
assured by following Site procedures or direct inclusion in  the Integrated Work Control Plan 
(IWCP) with a stop point. 

5.1.1 Airborne 

The 40 CFR 61.92 is applicable and requires that no member of the public receive more than 
10 mrem per year above background from airborne sources of radiation. Demonstration of 
compliance with 40 CFR 61.92 is performed on a sitewide basis taking into consideration all 
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WETS sources. Stack monitoring is required for all release points which could contribute 
greater than 0.1 mrem/year. Based upon preliminary estimates, monitoring will not be 
required. A formal analysis will be prepared. Colorado Air Pollution Regulation are also 
applicable requirements. Emission Controls for Particles (5 CCR 1001-1) and Emissions of 
Volatile Organic Compounds (5 CCR 1001-9) may be applicable with the excavation of the 
IHSS depending on what is found in the soils. Fugitive dust emissions are appropriate for the 
demolition. 

5.1.2 Radiological Protection 

Radiological standards 10 CFR 835 is applicable and controls exposure to site workers. This 
regulation is implemented through the Rocky Flats Radiological Control Manual and 
procedures. 

5.2 ActionSpecSic Requirements and Considerations 

The technology based standards and requirements are utilized when ever applicable or relevant 
and appropriate, to that specific action, to eliminate as many problem areas as possible. This 
project will encounter conditions that will be regulated by the chemical specific restrictions 
identified in section 5.2.1. These restrictions will be incorporated in this project planning 
effort and will be assured by following Site procedures. e 
5.2.1 RCRA 

Requirements governing the identification and characterization of hazardous wastes are 
applicable to the requirements in Colorado Hazardous Waste Act (CHWA)(See 6 CCR 1007-3, 
261). The implementation of generator standards (6 CCR 1007-3 262) will be completed 
utilizing the WSRIC program and Waste Management Procedures. Based upon process 
knowledge and characterization data, the waste that will be generated will be that covered by 
the Universal Rule (Le. florescent bulbs, batteries ) and chemicals. 

5.2.2 Low Level Waste 

The State of Colorado Low Level Waste program (6 CCR 1007-14) is incorporated in Waste 
Management Operation procedures (1 100-1 104). 
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5.2.3 OSRA 

This project will comply with the Occupational Safety and Kealth Administration construction 
standard for Hazardous Waste Operations and Emergency Response, 29 Code of Federal 
Regulations (CFR) 1926. This is integrated in the Health and Safety Plan and the IWCP. 

5.3 Location-Specific requirements and Considerations 

There are no location specific requirements associated with this scope of work. 

5.4 To-&Considered (TBC) 

TBCs are used in determining the necessary level of cleanup for the protection of human health 
and the environment. The March 8, 1990 preamble to the final NCP rule (see 55 FR 8746) 
indicates that the use of TBCs is discretionary rather than mandatory; however, their 
incorporation is recommended and identified in this PAM. 

5.4.1 TBC Guidance 

Radiological standards identified in DOE Order 5400.5 and 5820.2A are contractual guidance 
for the protection of the public and the environment and for the control of radiological waste 
and decommissioning project activities, respectively. This guidance is implemented through 
the Rocky Flats Radiological Control procedures and the DPP. 

e 

6.0 IMIXEMENTATION SCEIEDULE 

The level 1 schedule for this project is attached as Figure 6-1. In keeping with the 
requirements of the PAM process, less than six months will elapse between the time the 
decommissioning contractor mobilizes and the project is complete. 
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Department of Energy 

ROCKY FLATS FIELD OFFICE 
P.0.BOX 928 

GOLDEN. COLORADO 80402-0928 

2 1 :?$;: 98-DOE-03726 

Mr. Steve Gunderson 
RFCA Project Coordinator 
Colorado Department of Public Health and Environment 
4300 Cherry Creek Drive South 
Denver, Colorado 80222- 1530 

Dear Mr. Gunderson: 

Pursuant to Part 10, paragraph 126 of the Rocky Hats Cleanup Agreement (RFCA), this 
letter serves to notify the Lead Regulatory Agency of a minor modification to the 
Proposed Action Memorandum (PAM) for Building 123. a 
The 123 PAM as originally written describes a three phase program: demolition of the 
building; characterization of the soils in related Individual Hazardous Substance Sites 
(IHSS) 121 and 148; and remediation, if necessary, of the soils should any contamination 
be found in excess of soil action levels. We are modifying the work scope to delete the 
remediation phase from the PAM, deferring this activity to the environmental restoration 
program. Once the soils under and around the slab (IHSSs 121 and 148) have been 
characterized, we will use that information together with the information concerning the 
radiation contamination remaining in the slab to determine the relative rank of the 
Building 123 remediation in comparison to other environmental restoration remediation 
needs. 

In addition, the Fiscal Year 1998 (EY98) RFCA Milestone (M8) reads “complete work 
described in PAM for Building 123 and 123s by 9/1/98.” As we have previously agreed, 
the original italicized language is not part of the milestone; instead, completing the 
actions outlined in the PAM is the key element of compliance. As the modification will 
illustrate, these actions include building demolition and IHSS characterization. 
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2 Steve Gunderson 
98-DOE-03726 a, MAY 2 1 1998 

The minor modification to the PAM consists of the changes described in the enclosure. 
Please call me with any questions or concerns you have regarding the I398 RFCA 
milestone or the PAM modification 

Enclosure 

cc w/Enc: 
T. Rehder. EPA 
J. Legare, AMEC, RFFO 
R. Tyler, ERWM, RFFO 
W. Fitch, ERWM, RFFO 
R. Disalvo, OCC, RET0 
S. Bell, OCC, RFFO 
D. Shelton, K-H 
A. Parker, K-H 

, 
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CHANGE #I 
Section 2.0 PROJECT DESCRIPTION 
The project will facilitate the decommissioning efforts at Buildings 123, 113, 11 4, and 
123s; emeck&w 
and 148; partial closure of Resource Conservation and Recovery Act tRCRA) Unit 40: 

- .  of Individual Hazardous Substance Sites (IHSS) 121 

. .  9 The PAM 
will thoroughly examine building removal activities, including relocation of the building 
tenants; removal of furniture, equipment, and excess chemicals; characterization of the 
building hazards and potential contamination; and removal of all asbestos-containing 
material (ACM). 

This change was made to claniy that soil remediation was not part of the scope of this 
project. Characterization of under building contamination will be conducted at a 
sufficient level to allow this site fo beaadded to the ER Ranking List. 

4 

. CHANGE#2 . 

SECTION 2.4.9 Metals -.' 

- from selected painted 
metals1 lead; chromium; 

cadmium; and arseni 
and recommendations by an accredited inspector wereutil 
Twenty-one (21) samples were collected, and analysis was conducted using Atomic 
Absorption Spectroscopy by a third I All paints indicated detectable 
levels of one or more of the metals. mpfes were 'taken and analyzed 
HtilcBsaRaljee$ using the Toxicity Characteristic Leaching Procedure fiCLP). -SmM 

ab 

This section was modified lo clarify how painled surfaces containing heavy melals were 
characlerized as non-hazardous. 
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CHANGE #3 
SECTION 3.0 
Phase IV, Characterization ae8Rsi f te$iW of IHSS 121 and 148. This phase 
includes the following tasks: 

- Sampling the building slab and surrounding soils according to the Sampling Analysis 

- SamDle analvsis. 
Plan. 

based on the results of the . .  - Developing a 
sarndina. 

This change was made to clarify thaf soil remediation was not part of the scope of this 
project. Characterization of under building confamination will be conducted at a 
sufficient level to allow fhis site to be added to the ER Ranking List. 

CHANGE #4 
4 SECTION 3.0 

All building utilities and associated facility safety systems will be disconnected prior to 
Commencement of building demolition. The active process waste piping system in 
Building 123 (a component of RCRA Unit 40) will undergo closure according to State 
approved RCRA Closure Plan. The building will be safely dismantled and the resulting 
debris and waste will be properly characterized and disposed at appropriate off-site 

conducted using the methods described in a Sampling and Analysis Pian (SAP) 
prepared for this Droied. The SAP will be submitted to CDPHE at least45 davs prior to 

- 

- .  - 8 facilities. In addition, soil sampling beneath and adjacent to the building will be  
t 

. .  - .  

-oil remediation, if necessary, will be 
with R at is 
he environment. 

This change was made fo clarify that soil remediation was not part of lhe scope of  this 
projecl. Characterization of under building contamination will be conducted a/ a 

. sufficient level lo allow this site to be added to the ER Ranking Cis!. 

CHANGE #5  
For  purposes of clarificalion f h e  fo/lowing Seclion numbefs were added: 3.1.2.1; 
3.1-2.2; 3.1.3.1; and 3.1.3.2. 



CHANGE #6 
SECTION 3-1 -2.2 

Soil Characterization 

Soil characterization will include sampling and analysis of soil beneath and surrounding 
Building 123. Following removal of the building superstructure, samples will be collected 

A SAP will be written to guide characterization activities in these areas- 
through the slab \ iatieR 

to establish the location of potentially contaminated areas and to define sampling 
protocol. e. Current planning indicates a need for 

soil samples from beneath @@ the slab of Building 123 and 
from areas surrounding underground OPWLs. Samples Tm will be 
1 to locate xy-contarnination that may 

. .  
- .  - .  

organic 
compounds (VOCs), Target Analyte Ust (TAL) metals, radionuclides, and nitrates. Data 
quality requirements supporting the analysis effort will conform to criteria established in 
Guidance for the Data Qualify Objective Process, EPA W G - 4  (€PA 1994). 

The reasons for these modifications are: 

To remove any linkage between the development and approval of the SAP and the 
. awarding of the dckommissioning confracf. The SAP has to be approved by CDPHE 
as required by RFCA and the approval letter for the I23 PAM. There is no need for 
any further linkage; and 

Specific details of the SAP should not be incorporated into fhePAM but left to the 
review and approval of CDPHE regarding that specific document. Therefore, 
specific details regarding the SAP have been removed. 



CHANGE #7 
SECTION 3.1 -2.3 . 

OPWL Characterization 

_-- 

A plan for partial closure of RCRA Unit 40 will be written to characterize and manage all 
active OPVVLs associated with Building 123, as all abandoned lines were properly 
decommissioned prior to implementation of RCRA regulations. Characterization will 

These modifications were made to ensure consistency with the RCRA Closure Plan for 
the partial closure of RCRA Unit 40. In addition, these changes were made to clarify 
that soil remediation was not part of the scope of this project. Characterization of under 
building contamination will be conducted at a sufficient level to allow this site lo be 
added tofhe ER Ranking list. 

CHANGE #8 
SECTION 3.1.3.2 

Soil Rernediation 
- 1  . 

, .  , _., - - . -. 



This change was made to clarify that soil remediation was no! part of the scope of this 
project. Characterization of under building contamination will be conducted at a 
suficient level lo allow this site to be added to the ER Ranking List. 

4 

CHANGE #9 
- SECTION 3.1 -3.3 

- -  . .  e - _  



. .  . * 

This modification was made to be consistent with the RCRA Closure Plan for the unit 
and clarify that if contamination was found in excess of TIER II standards that the 
operator had two options: Defer to ER; or Repeat the decontamination process as 
described in the closure plan. 

CHANGE # I O  
SECTION 3.4 
3.4 WASTE MANAGEMENT 

I 

A Waste Management Plan will be developed for the project to define waste 
management activities. Estimates of waste volume indicate that decontamination, 

-will generate less than 300 cubic yards (cu yd3) of rubble a& 
-. The waste will be designated as LLW, LLM, hazardous, or industrial 
waste and will be managed in accordance with State and Federal regulations by 
properly trained personnel. . 

. 

dismantlement, and decommissioning of Building 12- - .  

/ 

This change was made to clan& that soil remediation was not part of the scope of lhis 
project. Characterization of under building contamination will be conducted at a 
sufkient level to allow this sile to be added to the ER Ranking List. 

CHANGE #I? 
SECTION 4.1 -1 
4.1.1 Proposed Action 

The proposed action is the Decommissioning and Demolition (D&D) of Building 4-2& 
-. 080 activities- are to follow a project- 

. .  . .  

specific plan approved by DOE and CDPHE. Activities would generally consist of site 
and facility character i z a t i  on, de co n t a rn in a t ion, dism a n t I e m en t , &a.s t ezd is p m  . F W Z 7 - m - S T V . L : T . .  

-:*-s"- L- . .  
kdpt@ws.  All hazardous. LLW and CCM 

generated by D&D activities would be transported to an appropriate offsite facility for 
disposal. The objective of the proposed action is to obtain from DOE and COPHE a 
timely release of the site for unrestricted use. 

(Two paragraphs for which there are no changes have been omitted.) 



This change was made lo clarify !hat soil remediation was not pad of the scope of [his 
project. Characterization of under building contamination will. be conducted a! a 
sufficient level lo allow this site to be added to fhe ER Ranking List 



*. - I .  

. .  

1 

r 

.- 

e 

CHANGE ##A2 
APPENDIX B SUMMARY OF WASTE MANAGEMENT PLAN 
Estimated generation volumes incorporated into Building 123's Waste Management 
Plan (June 1997) may differ from those volumes used in this summary. Variations are 
due to completion of additional characterization and selection of waste management 
options. 

ASBESTOS NOvMr 
Friable 
Non-friable 

ASBESTOS RAD 
Friable 
Non-friable 

PCBS NON-RAD 
ballasts non-leaking 

PCBS NON-RAD 
leaking ballasts and all 
other regulated PCBs 
(articles, etc.) 

PCBs R40 
ballas Is, non-leaking 
(LLW only. not TSCA 
regulated) 
Hazardous Waste 

fluorescent tubes 
Solvents. Paints. lead, 
chemicals. metals 
PCBs RAD 
Leaking ballasts and all 
other rad contaminated 
(CCW) and TSCA 
regulated wastes 

NON-RAD 

Gray 55 gallon drums 
or strong tight boxes; 
friable 6 mrn plastic 
double bagged; crate, 
rollx),ff; B666 or outside 
White 55 gallon drums 
or boxes; 6 mm plastic 
double bagged or 
strong tight 
boxedcrates; 
8664 or 8644 Cargo 
Containers 
Black and yellow drum 
with a plastic liner 
Building 666 

Black and yellow drum 
with plastic ljner; 
document on traveler if 
TSCA regulated. 
Building 666 
White drum with a 
plastic liner 
B666 

Black and white drum 
tubes crushed on-site 
123s or RCRA Unit 1 

1 White drum wilh a 
plastic liner 
8666 

Friable, Keffleman Hills 
through Chem Waste 
Contract 
Non-friable- U.S.A 
Waste, Erie Co. 
Nevada Test Site (NTS) 

Chem Waste contract 
to Rollins Inc. at 
Deerpark, Tx. 

Chem Waste contract 
to Rollins lnc. at 
Deerpark, Tx. 

Oak Ridge 

Chem Waste Contract 

Oak Ridge 

: 1 ar yd. This,surn is a 
otal of all PCB categories. 
Jntil the ballasts are. 
iemoved. it is impossible 
to categorize this waste 
stream correctly. 
Totaled in PCB NON-RAD 
ategw 

Totaled in PC8 NON-RAD 
category 

Totaled in P C 8  NON-RAD 
caregGry 



lazardous waste 
insate (rad and non- 
ad) 
-his waste stream will 
)e generated during 
iCRA closure of part of 
ICRA Unit 40. I 
vlixed Wastes RAD 

Jon-homogeneous 

iomogeneous 

-ow Level Waste 
Aaster, wall materials. 
Nindows. panels, 
xment. etc. 

Sanitary or Industrial 
Waste NON-RAD 

PU&D materials and 
processed RCRA Scrap 
Metal destined for 
reclamation 
NON-RAD 

Processed RCRA 
Scrap Metal destined 
for reclamation 
RAD 

Process waste system, 

M i t e  55 gallon drum 

304A or Unit 14 or Unit 
15A in Building 906 

mite drum or white 
boxes or full size 
wooden crates 
complying with WO 
1100 or 
WO 4034 
8664 Cargo Containers 
or 8440 Cargo 
Containers 
Rolloffs either 20 or 30 
yard roll offs 

Notregulated under 
RCRA (file systems, 
cabinets, shelves, 
desks, fumes hoods, 
muffler furnaces, lab 
benches, etc.] 
White box andlor 
container 

Manacled onsite in a I WCMaUeRs 
Nastekater treatment 
unit (building 374) 

LLMW does not have a 
designated disposal site 
at this time 
Homogeneous 

I Oak Ridge LLM and LL 
solvents 
Envirocare, Utah 
Nevada Test Site - 
U.S.A. Waste, Erie, -' 

. 

Colorado 
l5BBla 

Per PUBD; or 
Per RF contract 

500 cu yds 

No contract yet in 
place. Options include 
SEG and MSC. No 

I shipments will be made 
until a contract is in 
place with a K-H 

I approved vendor. 

In the event a waste stream, not identified in this summary. is generated by this project 
and the waste stream has the potential of impacting human health or the enviionment. 
then RMRS or its subcontractor is required to immediately notify Kaiser-Hill's 
Environmental Compliance. 
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Modifications to APPfNDIX 8 were made to more accurately reflect actual waste 
genera tion volumes. 
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Attachment 5 

Not Used 
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FINAL CLOSE-OUT REPORT RFiRMRS-98-253.UN 
FOR THE BUILDING 123 REVISION 1 

-. , DECOMMISSIONING PROJECT EFFECTIVE DATE: 02/23/99 
t 

Attach men t 6 

I Property Disposal Inventory, Economic Disposal Plan, and .Documentation 
of Proper Storage and Handling 

e 
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FINAL CLOSE-OUT REPORT RF/RMRS-98-253. U N 
FOR THE BUILDING 123 REVISION 1 
DECOMMISSIONING PROJECT EFFECTIVE DATE: 02/23/99 
This attachment includes the following: 1 f-' 1 

I 1. Economic Disposal Plan Worksheets* 

2. Documentation of Proper Storage 

3. Documentation of Completion of the Waste Chemical Actions 

I *The Economic Disposal Plan included in this attachment is general. Additional disposal 
information has been generated and is of considerable size and is on file with the K-H SSOl 
Department. 

. 
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QnCorp of Blorado, Inc. 
~ -~ ~~ ~ 

Interoffice Memorandum 

DATE February 28, 1998 

TO 

FROM 

Grover Snipes, Property Management Director, Bldg. 061, X 9 8 3  

Grover Snipes, Property Management Director, Bldg. 06 1, X9834 

SUBJECT MEMO FOR THE RECORD-GES-029-98 

On February 27. 1998. Rick Perry, Kaiser-Hill and Grover Snipes, XI, conducted a physical 
walkdown and confirmed that the few remaining items from building 123 that have not been 
disposed of are stored properly. 

GES:ds 

cc: 
Rick Perry 

Rocky flats Environmental Technology Site P.O. Box 464 T130D G o l d s  Colorado 80402-0464 

\ 



Inter0 f f i e  Memorandum 

DATE February 28, 1998 \ 

TO 

FROM 

Grover Snipes, Property Management Director, Bldg. 06 1, X9834 

Grover Snipes, Property Management Director, Bldg. 061, X9834 

SUBJECT MEMO FOR THE RECORD-GES-029-98 

On February 27, 1998, Rick Peny, Kaiser-Hill and Grover Snipes, DCI, conducted a physical 
walk-down and confmed that the few remaining items from building 123 that have not been 
disposed o f  are stored properly. 

GES:ds 

cc: 
Rick Perry 

Rocky Flats Environmental Technology Site P.O. Box 464 T130D * Golden, Colorado 80402-0464 
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:C)RRES CONIROL 
- LTA. NO. 

Rocky Mountain 
Remediation Services, L.LC 
- . . protrc6ng thr envlmmmt 

WASTE CHEMXCAL P R O G m  Bl23 F A C L Y  GKOUP - GRK-3 16-97 

R& MJrc J ~ o ~ s  MJJ-061-97, WASTE CJ3EMJCA.L PROGRAM CO?vlPLETION OF 
ORDER WASTE CHEMCAL REMOVAL ACITONS, October 22,1997 

As Eenmental Manapm for RMRS, I h e  read the Waste Chemical Project Plan and 
Compliance Order or\ Consent 

I I  
I 1  

b 

Additionally, I am in receipt of KalSerHill's coxrcspondence dated October 22, I997 informing RMRS 
that thc Waste Chexuial Program (the "program") personnel have completed their waste chemical 
reriioval aaioiks in die B123 Facility Group. I bave advised Roa Heitland (Decommissioning Mhager) 
and Ernie Bentsen (Emkonmental cootdiicator) that, from the date ofthis correspondence, all non- 
exdudcd waste chemicals located ia this Facility must be managed in accordance wit& RCRA 
tquiremcsiw. h i l u m  to do so may xesoft in regulatory entities assessing fines or penalties agabst the 
owner or manager of tho waste chemicals 

RMRS owns no Excluded Chmicals m the B 123 Facility Group. In the wetlt that Excluded Chemicals 
would be found, I understand fhat additions to the list of Excluded Clietnicals must be approved by both 
Kaiser-Hill's Waste Chemical Program Manager and the Colorado Dcpartmenr of Pubfic Health and 
Environment's Program Matlager. Any E u d e d  Chemicals in the B123 Facility Group will be maaaged 
in accordwe with the inspection reqrriremms set forth in the Compliance Order on Conscat as well as 
thc pmisions of the Waste Chemical Project Plaa 

. 

CONSENT 

the govemhg 

cc: 
Mike Jennings 
Karen Lavorato 
Alan Parker 
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RECONNAISSANCE LEVEL CHARACTERIZATION REPORT 

1.0 INTRODUCTION 

Due to the change in mission of the Rocky Flats Environmental Technology Site (RFETS) from 
the production of nuclear components to environmental cleanup and shutdown, Building 123 and 
:ts associated facilities have no identified mission after Fiscal Year 1997. Accordingly, Building 123 
IS being decommissioned to reduce RFETS operating costs and hazards. 

1.1 PURPOSE 

The purpose of this Reconnaissance Level Characterization Report (RLCR) is to present a 
summary of the available historical data and process information relating to the Building 123 
Cluster. Characterization includes identification of the type, quantity, condition, and location of 
both confirmed and potential sources of radioactive and hazardous substances within the subject 
area. n e  following facility information incorporates Building 123 project files and pertinent data 
from various sources. The report is to serve as a practical reference during the decontamination 
and decommissioning efforts. 

This project will facilitate the decommissioning of Buildings 123, 1 13, 1 14, and 123s: remediation 
of Individual Hazardous Substance Sites (IHSSs) 121 and 148; partial closure of Resource 
Conservation and Recovery Act (RCRA) Unit 40; and decontamination of radiologically- 
contaminated facility systems. The Building 123 slab and foundation will be removed as required 
to remediate any subsurface contamination as dictated by soil sampling results. 

0 1.2 SCOPE 

The information presented in this report supports the task defined in the Proposed Action 
Memorandum (PAM) for the Department of Energy (DOE) and pertains only to Building 123 and 
associated facilities. The review of historical records and the collection of process knowledge 
information details the operational history from original building construction to present. 

1.3 METHODOLOGY 

The general methodology employed for the preparation of this report involved the identification. 
location, collection, and review of available Building 123 records. The information sources 
examined in the course of this effort are listed in Section 5.0. 

Collection of process information included interviews with RFETS employees whom had first- 
hand process knowledge of Building 123 operations. The individuals are identified in the project 
files. 

Comprehensive physical inspections of all accessible areas of Building 1 23 were conducted 
during the months of April and May 1997 and will continue as decommissioning progresses. Tne 
primary objectives of the inspections are: 

0, To confirm the accuracy of file documentation pertaining to as-built or modified facility 

To confirm and improve the accuracy of current facility inventory records of radioactive 

construction equipment installations and general facility conditions. Physical hazards are 
addressed in the Building 123 project specific Health and Safety Plan (HASP). 

materials, special nuclear materials, hazardous materials, facility-related equipment, and to 
obtain volume estimates for wastes which will be generated during decommissioninq 

0 

activities. 

To locate, identify, and document any facility condition or problem situation which had not 
been previously identified or otherwise documented in building records or files. 
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To identify equipment, structures, process lines, and associated items which will require 
field surveys and/or analytical sampling for the purposes of further characterization of the 
Building 123 facilities. Sampling activities will be conducted prior to decommissioning 
efforts. Routine and decommissioning effectiveness surveys as part of an In-Process 
Characterization (IPC) will be conducted throughout the decommissioning process. 

To support the Building 123 Project Execution Plan (PEP) 

A summary of conditions within each area of Building 123 is provided in Appendix A. Appendix A 
also identifies surveys or sampling required as a part of the IPC effort. 

1.4 SUMMARY 

A detailed examination of process knowledge and documents, relating to Building 123 was 
initiated in April 1997. As part of this examination, a comprehensive survey of historical records 
was undertaken to determine the location and character of any radioactive and hazardous 
contaminants present in the area. A room by room compilation of relevant process knowledge 
and characterization information is presented in Section 4.0. The general conclusions drawn from 
this examination are as follows: 

Presently, Building 123 is in a fully operational condition. All required utility services (i.e., electrical 
service, water supply, and natural gas supply) are active. Building air ventilation and High 
Efficiency Particulate Air-(HEPA) filtered exhaust systems, instrument air supply compressors, 
and necessary radiological monitoring instrumentation systems are in normal continuous operation. 
All manually-actuated and automated firdalarm suppression systems are operational. All installed 
facility security and radiological alarm systems are normal. All remote-handling mechanisms and 
auxiliary facility support equipment are operational or are available for activation and use. 

Building 123 presently houses a small inventory of materials and equipment which are 
radioactive, radioactively-contaminated, andor contain hazardous substances. 

Equipment which was thought to contain hazardous substances were put in the Idle Equipment 
Program (IEP). This ensured that the equipment fluids would be tested for the presence of 
hazardous substances. Equipment fluids found to contain a hazardous substance were removed 
during deactivation. Due to the age of the facility, considerable amounts of asbestos are present 
in the insulation and building materials. Lead is present in the vault shielding and in some of the 
building materials. 

0 

1.5 CONCLUSIONS 

Based on review of the available information, it was determined that limited additional sampling 
and radiation surveys would need to be conducted prior to completing the project. The following 
decisions/observations were made from the Reconnaissance Characterization data and additional 
sampling which was conducted in the April to June 1997 time frame. Table 1-1, “Summary of 
8123 Characterization” presents a brief overview of the results for each room. Radiological 
values are presented in Table 3-3 of this document. 

1.5.1 Radiological Surveys 

Historical reports indicate that there are no areas within Building 123 which have significant 
amounts of unidentifieduncontrolledhnmarked radioactive contamination. There are some areas 
which are dearly identified as contamination areas. As equipment is removed from Building 122 
facilities, sampling and analysis for fixed radiation contamination will be completed. Current 
planning is to decontaminate all rooms which handled significant quantities of radioactive material 
Preliminary Scoping Surveys of all laboratories and RMMAs/RCAs were conducted during the 
month of June 1997. Fixed contamination was found in Rooms 105,109,126B and 157 as a 
result of the scoping surveys. Further evaluation of these rooms will be conducted to identify 
radioactive isotopes that are present. 

0 
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0 1 S.2 Hazardous Chemicals Evaluation 

Although there were hazardous chemicals used in Building 123 facilities, all excess and hazardous 
chemicals have been inventoried and are scheduled to be removed from Building 123 facilities 
during the deactivation process. Should a chemical be found during the decommissioning 
process, the chemical will be handled in accordance with existing chemical identification and 
handling procedures. Areas such as the perchloric acid hoods will be smeared with pH paper to 
identify acid residues which may exist to be decontaminated. 

1.5.3 Asbestos Inspections 

The specific quantity and distribution of asbestos containing material (ACM) has been estimated 
based on Wo(2) current asbestos building inspections which are documented in the following 
reports: 

Asbestos Inspection and Operations and Maintenance Plan for Building 123 Department of 
Energy Project No. 108230, December 31,1996. 

Asbestos Characterization Report: Addendum to Building 123 Inspection: SEG,CO Rev. 0 April 
29,1997. 

Walkdowns conducted in April 1997 revealed that there is asbestos in some insulation material, 
and potentially in some ceiling tiles, floor tiles, mastic and wall board compound. Much of the 
insulation material has been wrapped in place to prevent the asbestos from being disturbed. 
The other areas which have a potential for containing asbestos are in good condition. Further 
sampling and asbestos abatement will precede any activity which would disturb the potential 
asbestos containing material. 5 
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Table 7-7 Summary Of 8723 Characterization 

‘4 

4 

W = Wall Board 
T = Tile (Floor) 
P = Pipe Insulation 

Y = Yes, Detectable 
N = Not Detected 
NS = Not Suspect 

Room Number Asbestos B e  
>1% ug/ft2 

00 West Entry WA-P NS 

Lead Rad. I ;~cicT 1 Misc. 
Paint Cont. 
PPm 

01 Office 

01A Office 

02 Office 

02A Office 

03 Reagent Lab RCRA ck. 
pts. 1 

03A Special Bioassay I W/T/P I N I Y I N 1 Y I RCA/RMMA 

I w/T’p I NS 
05 Spike & Electroplating Prep. I I 1 ’ /RMMA 

06 Office I W/T/P I N S 1  Y 1 N I N I 
107 Office ( W / T / P I N I Y I N I  N l  

107A Office I W/T/P I N S 1  Y 1 N 1 N 1 
109 Office I N I N / Y I Y I N / C S 1 3 7  

109A Storage I W/T I N I Y I N 1 N 1 CS137 

1098 Storage Y I N 1 N I CS137 

109C Storage 1 W/T 1 NS Y I N I N I RCNRMMA 

111 Beryllium& Bacteriology 1 W/P I 2.04 Y 1 N Y [ 
112 Environmental Soil Lab I W/P 1 .55 I Y I N [ Y 1 RCA 

113 Men’s Restroom I P 1 N S I 2 7 0 O I  N 1 N 1 
1 13A Janitor‘s Storage I p I N S I Y J N I N I  

~ ~~ 

11 36  Men’s Locker Room 

11 5 Office I P 1 N S ) 4 0 0 0 /  N 1 N 

121 Hallway near 103& 133 I W/P I N I Y N I N I 
121A Office I N I N S / Y ~ N / N ~  
122 Office ) w ~ P ~ N \ Y \ N I N ~  
123 HPI Lab i W m P  1 NS 1 y i N i N RCA/RMMA 

123A Hall to Exit Lockers I 1 . 3 7 1  I N !  I 
124 Electroplating Lab 1 W ~ P  j NS j Y j N 1 N 1 RCRA 
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Room Number Asbestos B e  1 Lead Rad. Acids Misc. 
>1% ug/ft2 Paint Cont. Used 

1 I 
25 Radioactive Spikes W/T/P NS 

~~ 

32 East Utility Room I I N I Y I N I N I  
33 External Dosimetry I W/P/T 1 N S I  Y I N I N I 

PPm I I I 
750 N Y 

l33A Office I W/PK I NS I Y I N I . N  I 
1338 Office 1 W/P/T I N S [  Y 1 N 1 N 1 
133C Office 1 W/P/T . I  NS Y I N 1 N 1 
135 Alpha Spec. & Liquid Scint. 1 W/P/T I N S 1  

Y I N 1 N 

137SmallRoomatTruckDock 1 N I NS I Y I N 1 N 1 
RCA: Tritium 

Lab & C-14 

I38 Office I N I N S I Y I N I N I  

t 39 SE Entry Airlock T 

140 Hallway near 140A I T/P I N S j  Y I N I N I 
140A Office I TIP I N S \  I O )  N I N 1 
141 Office I W/T I N S / Y I N I N /  

142 O!fice I W/T \ N S ! Y I N I N I  

143 Office 1 7 -  I N S i Y I N l N I  

143A Office I / N s l y l N I N l  

146 Office I w/T l N S / y l N I N I  

144 Office I W/T ~ N S ~ Y ~ N I N I  
RCA; lead I w/T i N S i  y i N l  bricks 

147 Office 
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Room Number Asbestos 1 >7% 

WIT 

I 
154 SW Entry Vestibule 

--- 

B e  Lead Acids Misc. 
ug/ft2 Paint c",",c': ! Used 

NS Y N N 

PPm 

I 

155A TLD Irradiator N NS Y N N Sealed 
Gamnra 
Source 

I l N S I Y l N I  y l  156 Use of Radioactive Spikes, 
ec. 

157 Environmental Sample I W/T 1 N 1 120 I Y I Y 1 RCA;R= 
Prep. Lab 

~~~ 

158 Sample Receiving Station 1 W/T I N 1 270 I N I N I RCA 

159 West Utitity Room I w I N I Y I N I N I  

161 Office I W K . 1  N S 1 7 3 0 0 1  N I N 1 
162 Off ice I w f l l N s l y l N I N I  
1626 Office I w f i ' 1 N I Y I N l N I  

162A Office I 1 W / T I N S / Y I N ) N I  

164 Hallway in front of 163 

165ComputerRoom(SEcomer) I W/T I NS I 10 I N I N I 
I he Hadiological Contamination Survey torms are available upon request. 

~ ~ -~ 
~ ~- 

163AirSampleCounting Room I W/T 7 N ~ I Y I N I N.  I RCNRRMA 
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e 1.5.4 Lead Paint Inspection and Sampling 

A complete lead inspection and sampling event of Building 123 was conducted in April 1997 and 
is documented in the report titled Lead Characterization Report for Building 123, Rev. 0, May 
1,1997. The analysis of paints included total lead, chromium, cadmium and arsenic. A total of 21 
paint samples were collected from the building. Results indicated that 20 of 21 samples 
demonstrated detectable levels of lead. Although questions have been raised regarding waste 
disposal practices, computer modeling and leachability studies have demonstrated that lead in 
paint, if it exists, will not create a landfill disposal problem. 

1 S.5 Beryllium Sampling 

Beryllium metal was removed from Building 123 facilities during the deactivation process. 
Historically, Be was handled in Rooms 11 1 and 112. Sampling activities for Be were conducted 
in the building in February and again in June 1997. The results of the sampling effort 
demonstrated that all results recorded were well below the RFETS site housekeeping level of 25 
ug/ft2. Three swipes taken showed trace results (.37 to 2.04 ug/ft2) in Rooms 123A, 1 11, and 
1 12. The first decommissioning effort in these rooms will be to wipe down and thoroughly clean 
all surfaces. This effort is to remove any dust on equipment which may contain lead(Pb) or Be. 

1.5.6 PCB Evaluation 

A walkdown of Building 123 was conducted on June 16,1997 to assess the presence of PCB 
items in the building. The only suspect items identified include light ballasts and gasket materials 
associated with the HVAC system for the building. Building 123 fluorescent lights and light 
ballasts will be removed and disposed in accordance with appropriate RFETS procedures. 
Gasket materials will be assessed at the time of their removal and managed as waste as 

The 8123 Cluster Decommissioning Project Specific HASP contains information on how the 
above infomation will be implemented as the decommissioning effort is completed. 

L 6 necessary. 

2.0 BUILDING 123 PHYSICAL DESCRIPTION 

2.1 SUMMARY DESCRIPTION OF THE BUILDING 123 CLUSTER 

The main structure in the Building 123 Cluster (Figure 2-1) is Building 123, a bioassay laboratory 
and a dosimetry counting and distribution facility. Associated structures include Building 1 13, a 
medical records storage facility (which originally served as a guard shack); Building 114, a small 
outdoor shelter; and Building 123S, a metal storage unit for containerized waste. Building 
locations are indicated in Figure 2-2. This section describes the physical arrangement of principal 
buildings in the Building 123 Area, inchding architectural and structural features, significant 
equipment, environmental control systems and safety aspects of each building. 

Building 123 is located on Central Avenue between Third and Fourth Streets (Figure 2-1). Figure 
2-2 indicates the location of the building relative to other RFETS faalities. The building has been 
in use since its original construction in 1953, with additions completed in 1968, 1972, and 197C. 
The general areas of the building and approximate construction dates are: 
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North 

f; 

B123 Site 1.q. 

Figure 2-1 Building 723 Area Location 

0 d - \  
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- 
To T-2 

Figure 2-2 Building 723 Area Map 
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East and North Wing (Rooms 100-1 35) - 1952 
Addition to East Wing (Rooms 139-151) - 1968 
West Wing (Rooms 154-163) - 1972 
Addition to East Wing (Room 165) - 1974 

Currently, the facility covers approximately 19,000 square feet and is a single level building 
constructed on grade with approximately 14 foot ceilings. Construction material is mostly concrete 
with a built-up asphalt roof. Modifications have been made to the building interior after the original 
construction of each area. Areas have been remodeled including installation and removal and 
partition walls, laboratory fixtures and other items. Sections of piping have been installed, 
removed and modified during the life of the facility. In addition, piping insulation in some areas has 
been replaced. Therefore, the possibility exists for a specific system, room or area to contain 
both asbestos containing materials (ACM) and non-ACM. 

Heating, ventilating, and air conditioning (HVAC); electricity; gas and compressed air; steam; 
water; process waste; sewer; fuel oil; and fire protection utility systems serve the building. 

2.2 SPECIFIC DESCRIPTION OF THE BUILDING 123 CLUSTER 

2.2.1 Foundations 

Foundations for Buildings 123 and 1 13 are horizontal, poured-in-place, reinforced concrete-spread 
footings that vary in depth from 3 feet to 9 feet below grade. Reinforced concrete grade beams, 
16 inches to 18 inches wide and 10 inches to 13 inches thick, rest on the spread footings. 
Concrete grade walls 10 112 inches to 12 inches thick and 4 feet. 6 inches deep support the 
exterior walls. Foundations for Building 123s and 4 14 consist of horizontal, poured-in-place, 
reinforced concrete slabs on grade. 

2.2.2 Structural Framing 

Framing members used in Buildings 123 and 113 include columns constructed of metal beams 
resting on slab footings and supporting corrugated walls and ceilings. The majority of the beams 
are painted with industrial epoxy paint. The structural framing in Building 123s consists of steel 
1-beams resting on a reinforced concrete slab on grade. Building 114 is constructed of concrete 
blocks resting on reinforced concrete slab on grade. 

2.2.3 Exterior Walls 

Exterior walls of Buildings 123 and 114 are made of concrete blocks. The walls are not insulated. 
Outer surface of the concrete walls are painted. Exterior walls of Building 123s are composed of 
sheet metal. The walls are not insulated. The outer surface of the sheet metal walls are painted. 
Exterior walls of Building 113 are composed of stucco rock and concrete over concrete block walls. 
The walls are not insulated. 

2.2.4 Floors 

The floor slabs in Building 123, 123s. 1 13 and 1 14 are poured-in-place, reinforced concrete 6 to 8 
inches thick, with a barrier on a gravel base. 

2.2.5 Roofs 

The Building 123 roof is a built-up membrane, constructed of corrugated sheet metal and tar. 
Building 123s is constructed with sheet metal. Buildings 11 3 and 114 are built-up membranes, 
constructed of corrugated sheet metal, tar and pea gravel. 
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2.2.6 Interior Walls 

Most interior walls in Building 123 are corrugated metal, concrete (shared walls with exterior walls) 
and cementitious board. Some hallways and offices have 1/2 inch chalk pressboard over 
concrete and/or corrugated metal walls. The interior walls are not insulated. Four interior/exterior 
walls (1/4 inch maximum thickness) in Building 123s are constructed of sheet metal and are not 
insulated. Interior walls in Building 1 14 consist of non-insulated concrete blocks. Building 1 13 has 
cementitious board over concrete walls. The walls in Building 1 13 are not insulated. 

2.2.7 Ceilings 

Ceilings in offices and hallways in Buildings 123 and 1 13 are comprised of suspended acoustical 
tile. Ceilings in Buildings 123s and 114 are constructed of sheet metal. 

2.2.8 Doors 

Most of the personnel doors in Building 123 are either solid steel, steel with louvers, or steel with 
safety glass windows. Building 123s consists of two steel doors. Buildings 1 13 and 1 14 consist 
of two steel doors with safety glass windows. All doors in Buildings 123, 123S, 1 1  3 and 1 1  4 are 
enclosed in an aluminum frame. 

2.2.9 Windows 

There are approximately 90 exterior windows in Building 123. Building 123s does not have 
windows. Building 1 14 has four windows. Building 1 13 has four windows (each approximately 
3 X 12 feet). All exterior windows in Buildings l23,123S, 113 and 114 are enclosed in an 
aluminum frame. 

2.2.10 Surface Finishes 

Most interior and exterior walls in Buildings 123, 123S, 113 and 114 are painted. Floors in 
Buildings 123s and 1 14 are unpainted concrete. Building 1 13 has carpet over unpainted 
concrete. Most hallways in Building 123 consist of asbestos tile over concrete. Approximately 
seventeen (17) labs consist of asbestos tite over concrete, twenty-seven (27) offices with 
carpet over tiles and twenty-three (23) offices with asbestos tile over concrete. 

3.0 GENERAL OPERATING HISTORY 

3.1 

3.1.1 Building 123 

OPERATING HISTORY OF BUILDINGS 123, 113, 114, AND 123s 

Building 123 was one of the first ten (1 0) buildings constructed at Rocky Flats. Analytical 
laboratory, dosimetry and instrument calibration activities have been conducted in Building 123 
since construction of the building in 1953, Building 123 also provides off ice space for radiation 
health specialists, storage for all radiological health records, a laboratory for calibration and repair 
of criticality alarms and other repairkalibration shops. Building 123 once housed medical research 
until such operations were relocated to Building 122. 

The operation of the analytical laboratory generates approximately 95 percent of the building 
waste and stores the majority of hazardous chemicals, with minor contributions from the External 
Dosimetry (ED) and Health Physics Instrumentation (HPI) Sections. Standard utility services 
have also generated small amounts of waste in the past. 

The analytical laboratory analyzes environmental (air, water, soil, and vegetation), biological 
(urine, fecal material, and nose swipes), health physics (room air), and industrial hygiene samples 
(Be and organic vapors in room air), while the HPI Section repairs and calibrates radiation- 
detection instruments. The ED Section processes thermoluminescent dosimeters (TLDs) and film 
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badges. The Radiological Records Section maintains occupational radiation exposure and dose 
records for radiation workers. 

The analytical laboratory procedures involve digesting samples to purify and concentrate the 
radiological constituents. Sample preparation operations generated the bulk of the building 
waste. Combustibles, rubber gloves, and broken glass generated in the Radioactive Materials 
Management Areas (RMMAs) were placed in accumulation areas for eventual handling and 
removal as low-level waste. Some sample waste and rinse solutions were washed down the 
process drain for subsequent treatment in Building 774 (in Building 374 after 1983). Liquid organic 
wastes were placed in special bottles and stored in satellite accumulation areas prior to transfer to 
the RCRA 90-day storage building and eventual shipment to Liquid Waste Operations. RCRA 
wastes were also collected in Satellite Accumulation Areas (SAAs); located in rooms 103A, 124, 
125, 127, and 156. Wastes generated in non-RMMAs and monitorable lab trash were deposited 
in dumpsters for disposal in the RFETS landfill. 

Hazardous chemicals associated with Building 123 operations included nitric acid, hydrochloric 
acid, hydrofluoric acid, oxalic acid, ammonium hydroxide, formic acid, perchloric acid, toluene, 
isopropyl alcohol, ammonium thiocyanate, methanol, mercury, lead, cadmium, beryllium, sodium 
hydroxide, and potassium permanganate. 

During the past forty-four (44) years, building operations have resulted in varying degrees of 
radioactive and chemical contamination within the building. For example, interviews with Building 
123 occupants indicate that in the late 1960's or early 1970's, a liquid containing cesium was 
spilled on the concrete floor in Room 109C. The floor was sealed to immobilize the contamination. 
Also, leaks or spills have potentially contaminated the soil adjacent to and beneath the building 
(see Section 3.2.3). P. 

! 0 3.1.2 Building 113 

Building 11 3 is a guardhouse that has been converted to office space (see Figure 2-2). 
Constructed of concrete with a flat roof, the building is similar to four other guardhouses that have 
already been removed from RFETS. No internal processes were located in this building. A 
Reconnaissance Level Characterization Survey of this building focused on bulletproof glass in 
the windows and the potential for lead-based paint on the blinds. No asbestos could be 
identified in the survey. However, potential exists for the presence of PCBs in the light ballasts. 

3.1.3 Building 11 4 

Building 114 is a small shelter used by RFETS employees as a waiting area for offsite 
transportation. The building encloses about 25 square feet. It is constructed of masonry blocks 
with a flat roof. There are no utilities associated with this building, and records indicate that the 
building has served no other function. 

3.1.4 Building 123s 

Building 123s is a metal shed on a concrete slab. The shed encloses approximately 60 square 
feet. It was formerly used as a RCRA 90-day storage area by laboratories in Building 123. 
Organic wastes such as toluene and DDCP were stored there. The facility has been closed for 
approximately one (1) year. No waste or other material is currently stored in the shed. No utility 
hookups exist in the building. A visual inspection of the shed did not reveal any hazards 
associated with the structure. 

3.2 RCRA AND COMPREHENSIVE ENVIRONMENTAL RESPONSE AND 
LIABILITY ACT- (CERCLA) DESIGNATED AREAS 

0 3.2.1 RCRA Unit 40 

The Building 123 area encompasses a portion of RCRA Unit 40, the prant-wide process waste 
system, a network of tanks and underground and overhead pipelines constructed to transport and 



RECONNAISSANCE LEVEL RF/RMRS-97-021 
CHARACTERIZATION REPORT Rev. 0, Page 13 of 27 

'\ FOR BUILDING 123 Date Effective: 08/13/97 
l 

temporarily store process wastes from point of origin to onsite treatment and discharge points. 
RCRA Unit 40 includes all overhead and underground and process waste lines in and around 
Building 123. Sections of Original Process Waste Lines (OPWLs) were replaced prior to 1975 
by either overhead lines or double-contained sections. Abandonment was documented by 
completed engineering drawings. In 1989, the process waste transfer system was upgraded. 
Sections of the overhead waste system were removed and replaced or converted to the new 
system. Contamination was not detected in any of the removed sections, and thus the sections 
were disposed at a sanitary landfill. 

3.2.2 IHSS 121 

The Building 123 area includes CERCLA-designated IHSS 121. IHSS 121 consists of RCRA 
Unit 40 underground Original Process Waste Lines (OPWLs) P-1, P-2, and P-3. The lines 
transferred the following process waste from Building 123: 

0 Acids: 

0 Bases: 

0 Solvents: 

/-- 0 Radionuclides: 

ad Metals: 

0 0 the rs: 

nitric acid ("Os), hydrofluoric acid (HF), sulfuric acid (H&04), 
hydrochloric acid (HCI), acetic acid (C2H4O2), and perchloric acid 
(HC104) 

ammonium hydroxide (NH40H) and sodium hydroxide (NaOH); 

acetone, alcohols, cyclohexane, toluene, xylenes, triisooctomine, and 
ether; .. 
various isotopes of plutonium (Pu), americium (Am), uranium (U), and 
curium (Cm); 

beryllium (Be) (trace amounts); and 

ammonium thiocyanate, ethylene glycol, and possible trace amounts of 
polychlorinated biphenyls (PCBs). 

OPWL P-1 

Line P-1 was installed in 1968 and abandoned in June 1982: P-1 consists of a 3-inch 
polyethylene pipe inside a 4-inch steel pipe. Total length has been reported as 180 feet and 120 
feet, with outside lengths of 89 feet and 120 feet. Line P-1 exits the south side of the west wing 
of Building 123 and extends east along the south side of the building. 

Two manhoies associated with P-1 were investigated in March 1994. The first manhole, located 
south of the west wing of Building 123, contains a north-south pipeline that appeared to be an 
active transfer line. The pipeline is approximately 5 feet below ground surface. The second 
manho\e, associated with P-1 and P-2, is located south of the east wing of Building 123, and is 
approximately 5 feet deep. Pipes enter the manhole from the north, south, and east. All have 
been terminated and filled with concrete. According to current utility layout plans, a portion of the 
P-1 line exiting south of the west wing of Building 123 has been converted to the new process 
waste system. 

The 1986 OPWL Closure Plan indicated that no reportable releases have occurred at P-1 . 
However, the entire pipeline was identified on a location map in the 1988 Closure Plan as an area 
of reported release. 
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OPWL P-2 

Line P-2 was installed in approximately 1952 or 1953 and decontaminated, removed, and 
replaced with inspectable pipe in June 1982. P-2 consists of a 4-inch cast iron pipe. Total length 
has been reported as 452 feet, with outside lengths of 92 feet and 158 feet. P-2 exits the south 
end of the east wing of Building 123, and connects to P-1 and P-3 at the southeast corner of the 
wing. Records indicate that the pipeline has undergone at least two modifications. A utility layout 
drawing indicates that Building 123 and pipes P-2 and P-3 have been extended south. 

Reports indicate releases from P-2 beneath Building 123, and the entire pipeline has been 
identified on the location map as an area of reported release. 

OPWL P-3 

Line P-3 was installed in 1952 and was decontaminated, removed, and replaced with inspectable 
pipe in June 1982. P-3 consists of a 4-inch vitrified clay pipe with a total length of 162 feet. P-3 
exits the manhole southeast of the east wing of Building 123 and connects with OPWL Tank T-2 
in Building 441. 

No known releases from P-3 have been recorded. However, the entire pipeline was identified on 
a location map in the 1988 Closure Plan as an area of reported release. 

3.2.3 IHSS 148 

-,- 

0 
IHSS 148 was part of former Operable Unit No. 13 (OU13) and is located beneath Building 123. 
IHSS 148 was established as a result of reported small spills of nitrate-bearing wastes along the 
east side of the building. Leaks in the process waste line may have contributed to potentially- 
contaminated soil beneath the building. A detailed characterization was conducted from 
September 1993 to February 1995 as part of a Phase I RCRA Facility InvestigatiodRemedial 
Investigation (RFVRI). The characterization included high-purity germanium (HPGe) surveys, 
vertical soil profiles, surface soil sampling and soil gas surveys. 

Thirty-four (34) analytes were detected in the surface soil survey, including twenty-six (26) 
inorganic compounds and eight radionuclides. 

The soil-gas survey was conducted on a %-foot grid in accordance with the OU13 RCRA Facility 
Investigation/Remedial Investigation (RFI/RI) Work Plan. Sixty-four (64) soil-gas locations were 
sampled during the survey. 13 samples contained volatile organic compound (VOC) levels in 
excess of the 1 pg/L method detection limit. Benzene, toluene, ethylbenzene, and xylene 
(BTEX) fuel constituents were detected in samples collected from the perimeter of Building 123 
and within the west and east wings of the building. Trichlorofluoromethane (TCFM) was detected 
in nine samples distributed throughout the IHSS 148 area at levels up to 2.6 j.tg/L. 
Tetrachloroethane (PCE) was detected at 1.5 ps/L in a sample collected to the east of Building 
123. The presence of organic extraction constituents is consistent with unconfirmed reports that 
such liquids used in radionuclide analyses were occasionally disposed onto the soil surface 
outside of Building 123 and allowed to evaporate. Analyses results indicate that subsurface 
infiltration precluded full evaporation. 

3.3 IDENTIFIED BUILDING HAZARDS 

The Reconnaissance Level Characterization survey identified no significant hazards associated 
with Buildings 123S, 1 13 and 1 14. Therefore, this discussion focuses on Building 123. Building 
123 has approximately 75 rooms or areas which are utilized as laboratories, dosimetry areas, 
calibration areas, storage for records and equipment, and office space. Potential hazards in the 
building are summarized in Appendix A. These hazards were identified by a review of the 
facility's documents and a walkdown of the building by project personnel, assisted by building 
personnel knowledgeable of the facility's past. 
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Most of the potential hazards identified during the reconnaissance level characterization survey 
will be removed or eliminated during the preparatory activities prior to this project. 

1. All ACM will be removed by a separate licensed contractor prior to building 
decommissioning. 

2. The fluorescent light ballast will be inspected for PCBs prior to building decommissioning. 
Should the ballasts contain regulated levels of PCBs, they will be removed by the 
decommissioning contractor and packaged and shipped to a TCSA-regulated disposal 
facility by RMRS Waste Management. 

The liquid nitrogen system will be deactivated and the pressurized cylinders removed at 
the time the building tenants are relocated. 

Laboratory chemicals will be removed when the building tenants are relocated. 

Any material left in the building after the tenants depart will be addressed as part of this 
project. 

Once the buildings are ready for decommissioning, utilities and facility safety systems will 
be disconnected by Site Power and Maintenance. 

3. 

4. 

5. 

6. 

3.3.1 Asbestos 

Asbestos Containing Materials (ACM) were inspected by a State certified inspector the week of 
April 7, 1997. This inspection is documented in Asbestos Characterization Report Addendum to 
Building 123 Inspection (April 1997). The inspection and evaluation was conducted in 
accordance with the guidelines specified in Asbestos Hazard Emergency Response Act (AHERA) 
and in compliance with the US Environmental Protection Agency (EPA), Occupational Safety and 
Health Administration (OSHA), and the State of Colorado regulations covering asbestos 
inspections. Abatement will be conducted by a contracted State qualified abatement company. 

The following ACM sources and approximate volumes will be abated prior to the initiation of 
decommissioning: Thermal System Insulation (900 linear feet), Cementitious Wall Board (3,450 
square feet), Drywall with tape and compound (4,000 square feet), Resilient Flooring (10,600 
square feet), Gray Paper Duct Insulation (100 square feet), and Mastic under Counter (40 square 
feet). Building 123 Asbestos Characterization Report, a subpart of the building’s 
Reconnaissance Characterization Report, documents this complete process. 

3.3.2 Beryllium 

Two laboratories, Rooms 1 1 1 and 1 12, processed beryllium contaminated samples as part of 
environmental soil sampling tests. These areas were sampled (39 samples taken) by qualified 
beryllium sampling technicians and sent to an external analytical laboratory for analysis. No 
samples identified the presence of beryllium above the RFETS site housekeeping level of 25 
ug/ft2. The sample results are documented in Table 1-1 of this report. 

3.3.3 Chemicals 

The chemicals in Building 123 are associated with the operations currently within that facility. 
They are being tracked by the RFETS Chemical Tracking Group under the “Right-to-Know’ 
provisions of SARA and are being managed by the laboratories. These chemicals will be 
removed at the time active laboratory operations cease. Any chemicals remaining will be 
addressed by the RFETS Chemical Tracking Group which will utilize or lab-pack for disposal. 
The current inventory of the building includes nitric acid, hydrochloric acid, hydrofluoric acid, oxalic 
acid, ammonium hydroxide, formic acid, perchloric acid, toluene, isopropyl alcohol, DDCP, 
ammonium thiocyanate, methanol, mercury, lead, cadmium, beryllium, sodium hydroxide, and. 
potassium permanganate. 



RECONNAISSANCE LEVEL RF/RMRS-97-021 
CHARACTERIZATION REPORT 
FOR BUILDING 123 Date Effective: 08/13/97 

Rev. 0, Page 16 of 27 

3.3.4 RCRA Hazardous Waste in SAAs 

The Satellite Accumulation Areas (SAAs) contain RCRA hazardous waste that was generated by 
the operations within the room in which it is stored. This waste will be characterized by “Process 
Knowledge” because the custodian is knowledgeable of all material that went into each SAA 
waste stream and has kept each waste segregated since generation. These waste streams are 
further tracked by the Site’s SAA tracking system and is audited internally. This waste must be 
properly packaged, labeled, and shipped for storage or disposal prior to closing the accumulation 
areas. 

Representative waste types for each area are summarized as follows: 

Room 103A - Combustibles, waste isopropanol, DDCPAoluene 
Room 124 - Liquid waste methanol, isopropanol 
Room 125 - DDCPholuene, isopropanol contaminated with toluene 
Room 127 - Hydrochloric acid, hydroff uoric acid, ethanol 
Room 156 - Combustibles, waste toluenelDDCP, isopropanol 

3.3.5 Perchloric Acid 

Perchloric acid hoods (5) occupy four rooms (1 05, 11 2, 127 and 157 (2)) within Building 123. 
Over the years, perchloric acid may have crystallized in the hoods. The crystalline form may be 
shock sensitive and represents a potential physical hazard to the workers. To mitigate this 
hazard, the hoods and duct work will be flushed and the rinsate directed to the Site waste water 
treatment plant. 

3.3.6 

Pressurized gas cylinders are used by the laboratories. Removal of these cylinders prior to the 
decommissioning effort will be conducted by the laboratory personnel when they are relocated. 
The liquid nitrogen system will also be disconnected and removed as part of this project by 
RFETS personnel when the utilities are disconnected. 

3.3.7 Polychlorinated Biphenyls (PCBs) 

PCBs may have been utilized in the light ballasts. Thus far, no other system has been identified 
in Building 123 with the potential of having PCBs present in the components. The light ballasts 
will be evaluated for PCBs once the building has been vacated and the lights are no longer 
needed. Should the light ballasts contain regulated concentrations of PCBs the decommissioning 
contractor will be required to remove the ballasts. They will be packaged and shipped by RMRS 
Waste Management. 

’ 

@ Pressurized Gas Cylinders and Liquid Nitrogen 

3.3.8 Radiological Contaminated Materials 

Radiological assessments have been conducted in Building 123 by RFETS Radiological 
Operations. The following areas have Radiological Material Management Areas (RMMA) mostly 
in laboratory hoods: Rooms/Labs 103A, 105, 112, 124, 125, 156, 157, and 163. Radiological 
Contamination Areas (RCAs) are in RoodLabs 103A, 105, 1 12, 123. 124, 125, 126, 127, 135, 
149, 155A, 156, 157, 158, 163. Radiological sources are kept in RoomdLabs 123, 126, and 
155A. All of these areas are being managed for their radiological characteristics. Specific survey 
data has been included for each room in Table 3-3. Results listed E n  be compared to the 
unrestricted release values in Table 3-4. 
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O' 3.3.9 Metals 

Metals (specifically lead, chromium, cadmium, and arsenic) were sampled from selected painted 
surfaces in Building 123 for industrial hygiene purposes. Site historical knowledge and the 
accredited inspector's knowledge were utilized in the sampling process. Twenty-one samples 
were taken and analysis was conducted by Atomic Absorption Spectroscopy by a third 
independent party. All paints indicated detectable levels of one or more of the metals. 
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Room Number 

REMOVABLE TOTAL 

Alpha Beta Alpha BetdGamma 
- 

Below 
Unrestricted 

Limits 
Release 

TBD I TBD I TBD I TBD 1 TBD 

c18 1 <205 1 c60 1 <455 1 YES 

<18 1 <205 I <60 I <455 I YES 

<18 1 4 0 5  1 4 0  I ~ 4 5 5  1 YES 

<18 1 e205 1 c60 1 ~ 4 5 5  1 YES 

c18 I <205 I <60 I <455 I YES 

<18 I <205 I <60 I c455 1 YES 

105 Spike & Electroplating Prep. I c18 I <205 I <60 I 124,200 I NO 

I 
I 
i 
I 
I 
I 

100 West Entry 

101 Office 

101A Office 

102 Office 

102A Office 

103 Reagent Lab 

103A Special Bioassay 1 

106 Office 1,101 - 1- NO 

109 Office I <18 -1 <205 I <60 1 9,072 I NO 

c18 I <205 1 <60 I ~ 4 5 5  I YES 

<18 I <205 1 c60 I <455 I YES 

<18 I c205 I k60 I <455 I YES 

I 
I 

109C Storage I 

' 109A Storage 

109B Storage 

11 1 Beryllium & Bacteriology 1 <18 

__ 
540 YES 

112 Environmental Soil Lab I I <18 1 <205 I <60 1 ~ 4 5 5  1 YES 

113 Men's Restroom 1 <18 I <205 1 <60 1 603 I YES 

113A Janitor's Storage I <18 I <205 1 <60 1 ~ 4 5 5  I YES 

11 38 Men's Locker Room 1 <18 I <205 I <60 I <455 I YES 

115 Office I <18 

11 9 Ladies Bathroom I <18 I <205 I <60 1 906 1 YES 

121 Hallway near 103 & 133 ' I TBD 1 TBD I TBD 1 TBD I TBD 

122 Office 1 <18 I <205 I 4 0  1 <455 1 YES 

< I  8 1 <205 I <60 I <455 1 YES 123 HPI Lab I 
123A Hall to Exit Lockers I <I8 I <205 I <60 I 7920 1 NO 

124 Electroplating Lab 1 <I8 1 <205 1 <60 1 <455 I YES 

125 Radioactive Spikes 1 <I8 I <205 I 4 0  1 600 1 NO 



Q 
I 

- _  

a 

R E M O V A B L E  I TOTAL 

Room Number Alpha Beta Alpha BetdGamma 

1 
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Below 
Unrestricted 

Limits 
Release 

128 Office I TBD I TBD 1 TBD ] TBD 1 YES 

131 Electronics Lab I 4 8  I <205 I 120 1 681 1 YES 

4 8  I <205 1 <60 I <455 I YES 

132EastUtilityRoom 1 TBD I TBD I TBD 1 TBD I TBD 

133ExternalDosimetry I TBD 1 TBD I TBD 1 TBD I TBD 

133A Office 1 TBD I TBD 1 TBD 1 TBD 1 TBD 

1338 Office 1 TBD I TBD 1 TBD I TBD I TBD 

133C Office I TBD I TBD I TBD I TBD I TBD 

I 131 C Off ice 

135 Alpha Spec. & Liquid Scint. 1 4 8  1 <205 1 <60 1 YES 
Lab 

137 Small Room at Truck Dock I TBD I TBD I TBD I TBD \ TBD 

138 Off ice (Sm. Rm. at Truck 
Dock) 

TBD TBD I I 1 TBD I 
139 SE Entry Airlock I TBD I TBD I TBD 1 TBD 1 TBD 

140 Hallway near 140A . I TBD I TBD I TBD 1 TBD I TBD 

140A Office I TBD I TBD 1 TBD 1 TBD I TBD 

141 Office I TBD TBD I TBD \ TBD 1 TBD 

TBD I TBD 1 TBD 1 TBD 1 TBD 142 Office I 
I 4 3  Office 1 TBD I TBD 1 TBD 1 TBD I TBD 

143A Office I TBD I TBD I TBD i TBD I TBD 

146 Office I TBD I TBD I TBD TBD 1 TBD 

147 Office 1 TBD I TBD 1 TBD 1 TBD 1 TBD 

TBD I TBD I 
150 Office I TBD I TBD I TBD ! 

151 Office 1 TED I TBD I TED 1 TED 1 TBD 

i 154 SW Entry Vestibule I TBD I TBD 1 TBD 1 TBD I TBD 
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REMOVABLE e 

I-- 

(II 

TOTAL 

Room Number 

156 Use of Radioactive Spikes, 
etc. 

157 Environmental Sample Prep. 
Lab 

I I 

Beta Below 

I Limits 
I Release 

Alpha Alpha 1 BetdGamma Unrestricted 

YES 

YES 
<455 I 

~ 1 8  I <205 I <m I 804 I 
I 

<18 1 <205 I i I 
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Lead bricks and shielding are located through the radiological areas to lower the background anc 
protect personnel. The largest volume of lead is used to shield detectors and sources. This 
material will be removed by the source owners or dispositioned through the DCI Property 
Utilization and Disposition Department. 

Building 123 was used for R&D in support of nuclear weapons production. Although a wide 
variety of activities were conducted in the building, large quantities of radioactive materials were 
not processed. 

Contamination is expected from Pu, U, and other materials processed in Building 123 laboratories. 
In addition, a wide variety of chemicals were used for laboratory tests. Many of these chemicals 
still remain in the building and are planned for removal through the deactivation process. 

Polychlorinated Biphenyls are also likely to be encountered in equipment and electrical devices. 
Due to the age of the facility, considerable amounts of asbestos are present in the insulation and 
building materials. Lead is also present in the glovebox shielding and in some of the building 
materials. 

3.4 DESCRIPTION OF OPERATIONS 

This section describes the research and development (R&D), and support operations which 
were previously conducted in Building 123. Because research operations were constantly 
changing during facility 'operations, only a general description of them is provided. Operations are 
separated into 14 general areas of responsibility and are described below by room number. r-- 

3.4.1 Room 158 Receiving Station 

Room 158 functioned as the orimarv receivina Doint for radioactive and non-radioactive materials 
coming into Building 123. Th'ese materials a&'in the form of office supplies, building supplies, 
environmental samples, process area samples, laboratory reagents, electronic and dosimetry 
components and radioactive laboratory standards. This area has previously been used for 
storage of radioactive materials and LLW receptacles. 

3.4.2 

Room 1 57 was the first environmental preparation laboratory. Environmental waters, stack filters 
and ambient air samples are prepared. Radioactive spikes of 1 ml. are added to samples in this 
room. Filters are spiked and then burned within a furnace, then further dissolved in hyperchloric 
acid. Liquid samples and pre-electroplating solutions are taken to dryness by heating in the 
laboratory fume hoods. Columns are then run to precipitate out the various radionuclides. 

Room 157 is a double module containing six laboratory hoods for sample preparation. Four 
standard type hoods, one large process hood in the center of the room and a low-level fume 
hood for non-radiological work are present. 

3.4.3 

The function of Room 156 is essentially the same as Room 157. Room 156 has a walk-in freezer 
for storage of routine bioassay samples. Additional preparation of the pre-electroplating samples 
is accomplished within a fume hood. 

Room 157 Sample Preparation Laboratory 

Room 156 Sample Preparation Laboratory 

Historically, Room 156 was used for analysis of samples obtained during human autopsies. 
Detailed smear and direct surveys performed in March 1991 and in June 1997 have indicated that 
no residual contamination exists. 0 
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@ 3.4.4 Room 163 Air Filter Counting Laboratory 

Room 163 serves as the filter counting facility. Radiological Control Technicians (RCTs) count 
smears, swipes, and leak test samples in this room as well. Because of the possible activity of 
some air filter samples, self-monitoring is required prior to exiting the room. An Alpha Met survey 
instrument is located at the door for this purpose. 

3.4.5 Room 155A TLD Irradiator Room 

Room 155A houses the TLD irradiator used by the External Dosimetry program. The irradiator 
houses a 2 Curie Cesium 137 sealed source. Cs-l37/Ba-l37m is both a gamma emitter (0.662 
MeV 85 percent yield) and a beta emitter (0.514 MeV Max). TLDs are loaded into an automatic 
sample changer which exposes them to the Cesium source sequentially. The exposure 
mechanism is automatic and the source does not leave the shielding under normal operating 
conditions. Room 155A is controlled for external gamma exposure only. The contact exposure 
rate on the TLD irradiator during operation is a maximum of 0.4 mFUhr. 

3.4.6 

Room 103A is the special bioassay lab. These bioassay samples are presumed to be 
radioactive because of the nature of the investigation. Pre-electroplating processes like those 
described for Rooms 156 and 157 take place here. 

3.4.7 Room 105 Chemistry Development Laboratory 

Room 105 is the research and development laboratory and the spike preparation room. 
Laboratory standardized solutions are stored in bulk within a locked safe. Some pre- 
electroplating preparation work is also done here. 

Room 103A Special Bioassay Laboratory 

_- 

e 
3.4.8 

Room 112 is the special environmental laboratory. All soil work is done here as well as overflow 
from the other environmental labs. Room 112 is a secondary storage area for bioassay samples. 
Bioassay samples are stored in the laboratory freezer in Room 11 2 when the walk-in freezer in 
Room 165 is full. 

Room 11 2 Special Environmental Laboratory 

Historically, Room 1 12 was used in dog autopsy studies. Detailed radiological surveys 
performed in 1991 and in June 1997 indicated that no residual contamination exists. 

3.4.9 Room 123 Calibration Sources 

Room 123 is used by Radiological instrumentation for the storage of calibration sources for 
survey meter repair, calibration and performance checks. 

3.4.1 0 Rooms 124 and 127 

Rooms 124 and 127 are currently used as the electroplating facility. Final stages of electroplating 
preparation are performed on the bench top. Electro-disposition of all samples is then performed 
in the fume hood, fixing the sample residual to a small metal disk approximately the size of a dime. 
The average activity per electroplated sample planchet ranges from 5-1 0 dpm. 
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3.4.1 1 Room 125 Bioassay Laboratory 

Room 125 functions as the standard bioassay preparation area. It is also used for tritium 
distillations. Tritium distillations are performed in a sealed distillation system apparatus. Routine 
urine and fecal samples are submitted to the Room 158 receiving station for analysis. Fecal 
samples are transferred to the walk-in freezer in Room 156. Volume reduction and purification of 
routine urine and fecal samples is performed in the hoods in Room 125. One ml of spike solution 
is added and Pu is extracted by ionic exchange. The extraction product is transferred in small 
volume covered beakers to Rooms 124 or 127 for electroplating. 

3.4.12 Room 126 Gas Chromatography 

Room 126 is designated as the nuclear spectroscopy room. Gas chromatography is the only 
radiological concern. Two gas chromatographs within the room use electron capture detectors 
containing Ni-63. The detectors are sealed making the material inaccessible. No other radioactive 
material is used within the room. 

3.4.13 Room 135 Alpha Spectroscopy and Liquid Scintillation Counting 

Room 135 is used for alpha spectroscopy and liquid scintillation counting. About 95-100 samples 
are processed weekly in Room 135. This includes routine count and special bioassay screening. 
Planchets produced in Room 124 are counted in Room 135, as are some samples prepared in 
Rooms 157,156,125, 103A, and 112. In addition, numerous planchets are kept in storage bins for 
reference purposes. 

3.4.14 Room 149 Gamma Spectroscopy 

Room 149 is used for gamma spectroscopy and all samples are multiple bagged or contained in 
rigid containers. Some calibration and check sources are stored in file cabinets in this room. 

.r- 

0 
4.0 RADIOACTIVE AND HAZARDOUS CHARACTERISTICS 

Location-specific information concerning the characterization of each area of the 5123 Cluster and 
each room in Building 123 is presented in this section. This localized characterization includes 
descriptions of specific events, operations, installations, construction, equipment operation, and 
other process knowledge information relating to the 123 Cluster. The information collected in this 
section has been obtained from several sources, including pastlcurrent records and interviews 
with RFETS personnel which had relevant 123 Cluster work experience or related knowledge. A 
complete listing of the information sources examined for this report is provided in Section 5.0. 

The inventory of radioactive materials within Building 123 are limited. In the radiation instrument 
calibration Room 123, various types of sources similar to other cold area calibration shops are 
used. All sources except tritium gas are of the electroplated or sealed source type. The lab 
rooms have liquid process waste sinks and piping which receive any unusable low level waste 
liquids, but there are no other systems in these labs considered to be potentially internally 
contaminated. Extensive surveys were performed of the laboratory fume hood interior surfaces, 
both alpha and beta smear and direct surveys in 1991 and again in June 1997. Internal surveys 
of the hoods were below detection limits and consequently the hoods are considered to be 
uncontaminated, and primarily function for industrial hygiene purposes rather than for radiological 
purposes. 

I b 
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Radioactive spike solutions were used as an additive during the preparation of most samples. 
The concentrations of the radioactive spike solutions used as a quality control mechanism in 
sample preparation are very low, with a maximum reported level of 10 dpm/ml. The diluted spike 
solutions were mixed from more concentrated solutions inside the Chemistry Development Room 
105. Radiological contamination surveys conducted in June 1997 revealed elevated levels of 
fixed betdgamma contamination (124,000 dpm) in the room around the sink and floor areas. It is 
suspected that the elevated areas may have resulted from a spill of concentrated spike material 
used in this room. 

Actinide elements, compounds, sources and other radioactive materials historically used and 
stored include the following isotopes and other associated trace isotopes or radioactive decay 
products: 

Am-241 

Sr-90 
CS- 1 37 

H -3 
U-234 
U-235 
U-236 
U-238 
PU-242 

Pb-210 PU-241 

Cf-250 
Gd-148 

Ba-133 

Ni-63 
Cm-244 
PU-238 
PU-239 
PU-240 

4.1 FACILITY WORK AREAS 

Building 123 has been divided into work areas for the purpose of deactivation and 
decommissioning. The areas are as follows: 

Area 1 - East and North Wing (Rooms 100-135), constructed in 1952 

Area 2 - Addition to East Wing (Rooms 139-1 51), constructed in 1968 

Area 3 - West Wing (Rooms 154-163), constructed in 1972 

Area 4 - Addition to East Wing (Room 165), constructed in 1974 

Building 114 - Bus Station 

Building 11 3 - Guard shack/ Medical records storage 

Building 123s - Metal storage shack 

Exposure assessments of the hazards that may be encountered during specific decommissioning 
activities is discussed in the Building 123 Project HASP. Information contained in the Building 123 
HASP and this document will be incorporated into the planning process of each activity (via 
Activity Hazard Analysis evaluations) to ensure maximum protection of the worker. 

4.2 FACILITY CHARACTERIZATION 

The following chart (Appendix A) is organized by decommissioning areas described above and 
includes a description of the operation and process information available for each room and area, 
the materials that were used in the room based on historical information, the contamination 
considerations for each room, and the confirmation analysis which was performed prior to and 
during decommissioning activities. Additional characterization information will be obtained using 
the decommissioning characterization protocols. The types and volumes of wastes generated 
during the Building 123 decommissioning is discussed in the Building 123 project Waste 
Management Plan. 
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0 4.3 QUALITY ASSURANCE PROGRAM 

The Quality Assurance Program for characterization activities follows the same program 
established for management of hazardous wastes onsite and meets the minimum requirements 
established by Test Methods for Evaluating Solid Waste, PhysicaYChemical Methods, U. S. 
Environmental Protection Agency, SW-846, 1986, Third Edition. Quality Assurance (QA)/Quality 
Control (QC) procedures addressing waste characterization are maintained at the site. 

4.3.1 Waste Management 

The requirements for characterization of hazardous waste is specified in several waste 
management procedures that are based on the requirements established primarily by 40 CFR 
261 and 6 CCR 1007-3,261. If the waste materials tested demonstrate hazardous or radioactive 
characteristics, then they will be managed in accordance with the Low-Level or Hazardous Waste 
Requirements Manual. A more thorough discussion of the project's waste management is in the 
Building 123 project Waste Management Plan (Doc. No. RF/RMRS-97-029). 

4.3.2 Health and Safetyhdustrial Hygiene 

All decommissioning activities are reviewed in the context of potential exposure of workers to 
hazards within the facility. Exposure assessments are discussed in the Building 123 project 
HASP. 

5.0 INFORMATION SOURCES 

The preparation of this report involved the retrieval, from various sources, and review of several 
documentation files pertaining to #e building and past operations therein. The following sections 
list the files that have been reviewed in the course of this reconnaissance characterization. 

This investigation effort also induded the collection of first-hand process knowledge intewiews 
from RFETS employees with milding 123 experience. A listing of personnel who contributed 
first-hand information is available in the project files. 

5.1 FACILITY RECORDS 

@ 

The following building records are available for retrieval from the Building 123 Decommissioning 
Project Document Files: 

0 Building 123 Routine Radiological Monitoring Contamination Survey Reports, dated 
January 1990 through present. 

Building 123 Waste Stream and Residue Identification and Characterization (WSRIC). 
0 

5.2 FACILITIES ENGINEERING RECORDS 

w Basic Information for the Decommissioning of Building 123. 

Facilities Engineering Drawings of Building 123. 

Facilities photographs from walkdowns conducted April 1 997. 

0 

0 
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5.3 FIRST-HAND PROCESS KNOWLEDGE INFORMATION 

RFETS staff members previously/currently assigned to/or associated with Building 123: 

Process information on operations within the Building 123 was obtained from various individuals 
associated with the project. A complete listing of persons contacted during the building 
characterization is available in the project files. 
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ROOM 
IUMBER 

PROCESS RADIOACTIVE AND/OR 
INFORMATION HAZARDOUS & ACM 

MATERIALS USED 

~ 

Asbestos PLM Test: 10% 
RAD Survey 

1  su survey 

--- 
I Asbestos PLM Test: 10% 

I03A SPECIAL 
BIOASSAY 

SPIKE AND 
ELECTROPLATING 
PREP. 

Cernentitious walls, floor, pipe; 
RCRAIRMMA; Perchloric Acid Hood: 
Nitric acid; RCRA Check R. 

Cementitious floor tile, walls; 
Possible CS 137 Spill 

Asbestos PLM Test: 
100% RAD Survey 

111 BERYLLIUM AND Cement walls, pipe insulation, Asbestos PLM Test: 
BACTERIOLOGY Beryllium: RCRA cabinets: ACIDS 100% RAD Survey: Be 

Smears: ACIDS , 

SURVEYWSAMPLES 
CON 0 U CTED 

00 I WESTENTRY 

- 

Asbestos PLM Test: 10% 
RAD Survey 

Cementitious "Transit@" wall board, 
floor tile, pipe insulation 

Cementitious wall board, floor tile,. 
pipe insulation 

OFFICE AREA i 01 

O'A I OFFICEAREA 

I OFFICEAREA 
02 

Asbestos PLM Test: 
10% RAD Survey 

Cementitious wall board, floor tile, I pipe insulation 
Asbestos PLM Test: 

10% RAD Survey 

Cementitious wall board, floor tile, I pipe insulation 
Asbestos PLM Test: 
10% RAD Survey 

02A I OFFICE AREA 
Asbestos PLM Test: 
10% RAD Survey 

Cementitious wall board, floor tile, 
pipe insulation 

03 Asbestos PLM Test: 
10% RAD Survey, 6e 
Smears, Pb paint 

REAGENT LAB Cernentitious wall board, floor tile, 
pipe insulation, perchloric acid 
hoods, RCRA Check pts. 

Asbestos PLM Test: 
100% RAD Survey & 
Acids. Be Smears 

Same as above; RCNRMMA; 
isopropanol, DDCP, Toluene; 

RCRA 
area 

I05 Asbestos PLM Test: 100 
RAD Survey & Acids 

I06 I OFFICEAREA 
Cementitious wall board, floor tile, 
pipe insulation 

Asbestos PLM Test: 10% 
RAD Survey 

Asbestos PLM Test: 10% 
RAD Survey, Be Smears 

107 1 OFFICEAREA 
~ 

Cementitious wall board, floor tile, 
pipe insulation 

~ ~ 

Cernentitious wall board, floor tile, 
pipe insulation I 

1078 I OFFICE AREA 

~ ~ 

Cementitious wall board, floor tile, 
pipe insulation 

I OFFICE AREA 
109 Asbestos PLM Test: 10% I RAD Survey, Be Smears 

Cementitious floor tile, walls: 
Possible CS 137 Spill 

Cementitious floor tile, walls; 
lQgA I I Possible CS 137 Spill 

Asbestos PLM Test: 100 
RAD Survey, Be Smears 

109B I STORAGE 
I 
I 

loge I Asbestos PLM Test: I 100% RAD Survey I RCNRMMA 
Cementitious floor tile, walls; 
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ROOM 
NUMBER 

I12 

I13 

1138 

121 

I13A 

PROCESS RAD 10 ACTlV E AND/OR SURVEYSISAMPLES 
INFORMATION HAZARDOUS & ACM CONDUCTED 

MATERIALS USED 

ENVIRONMENTAL RCNRMMA: Cement walls, pipe . Asbestos PLM Test: 
SOIL LAB insulation, Beryllium, perchloric acid 100% RAD Survey: Be 

hoods (2), RCRA Area: RAD drums Smears 

MEN'S RESTROOM Pipe insulation Asbestos PLM Test: 10% 
RAD Survey, Pb Paint 

JANITORS STORAGE Pipe insulation Asbestos PLM Test: 10% 
RAD Survey 

MEN'S LOCKER Pipe insulation Asbestos PLM Test: looh 
RAD Survey, Pb Paint 

ROOM 

ROOM 

HALLWAY NEAR 103 Pipe insulation, Cementitiws walls Asbestos PLM Test: 10% 
& 133 RAD Survey, Be Smears. 

1 

HPI LAB CONTAINS 
RAD SOURCES 1 RCNRMMA 

Same as above: previous 123 

I 121A 1 OFFICEAREA 

122 OFFICE AREA Cementitious wall board, floor tile, 
pipe insulation 

123A 

Asbestos PLM Test: 10% 
RAD Survey 

Asbestos PLM Test: 10% 
RAD Survey, Be Smears 

Asbestos PLM Test: 10% 
RAD Survey, Be Smears 

Asbestos PLM Test: 10% 
RAD Survey 

Asbestos PLM Test: 10% 
RAD Survey 

Asbestos PLM Test: 
100% RAD Survey: Acids 

I 

124 ELECTROPLATING Cementitious walls, pipe insulation, 
LAB floor tiles, methanol, isopropanol; 

RCRA Area 

125 RADIOACTIVE Cement walls, cabinet and hood, 
pipe insulation; DDCP. toluene, SPIKES, TRITIUM 

DISTILLATIONS, isopropanol; Acidshases 
BIOASSAY FOR 
URINE 

126 GAS RCA; Cement walls, flwr tile, pipe 
CHROMATOGRAPH insulation; Nitrogen Dewar 

SOURCE) 
(CONTAINS NI-63 

126A I OFFICEAREA Cementitious wall board, floor tile, 

1268 1 OFFICE AREA Cementitious wall boara, floor tile, 

126C 1 OFFICE AREA Cementitious wall boara, flcror tile, 

127 BIOASSAY/URlNE RCNRMMA, HCL, HF, TICl3. 

pipe insulation 

pipe insulation 

pipe insulation 

Ethanol; Acids 

Asbestos PLM Test: 10% 
RAD Survey 

Asbestos PLM Test: 
100% RAD Survey, Be 
Smears 

HALL TO EXIT 
LOCKERS 

- 
Asbestos PLM Test: 
100% RAD Survey 

Pipe insulation 

Asbestos PLM Test: ~ 

100% RAD Survey: Acids, 
Pb Paint 

Asbestos PLM Test: 
100% RAD Survey 
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128 1 OFFICEAREA Cementitious wall board, floor tile, 
pipe insulation 

1 28A 1. OFFICE AREA Cementitious wall board, floor tile, 
pipe insulation 

Cementitious wall board, floor tile, 
pipe insulation 

129 

board, floor tile, pipe insulation 

I OFFICE AREA 
131 ELECTRONICS LAB RAD Sources: Cementitious wall 

1 

0 

_.-. 

'e 

ROOM 
NUMBER 

PROCESS RADIOACTIVE AND/OR 
INFORMATION HAZARDOUS & ACM 

MATERIALS USED 

SURVEYSISAMPLES 
CONDUCTEO 

131C 1 OFFICEAREA Cementitious wall board, floor tile, 
pipe insulation 

Asbestos PLM Test: 10% 
RAD Survey 

EAST UTILITY ROOM 
13* I 

Asbestos PLM Test: 10% 
RAD Survey 

Cementitious walls 

Asbestos PLM Test: 10% 
RAD Survey 

EXTERNAL 
133 I DOSIMETRY 

Asbestos PLM Test: 
100% RAD Survey, Be 
Smears 

Cementitious wall board, floor tile, 
pipe insulation 

139 

140 

Asbestos PLM Test: 10% 
RAD Survey, Pb Paint 

Floor tile SE ENTRY 
AIRLOCK 

HALLWAY NEAR Floor tile, pipe insulation 
140A 

I OFFICE AREA 143 

Asbestos PLM Test: 10% 
RAD Survey, Be Smears 

Floor tile Asbestos PLM Test: 10% 
RAD Survey 

~ 

Asbestos PLM Test: 10% 
RAD Survey 

Asbestos PLM Test: 10% 
RAD Survey 

Asbestos PLM Test: 7 0% 
RAD Survey 

~ ~ ~ _ _ _  ~~ 

Cementitous wall board, floor tile, 
pipe insulation 

Cementitous wall board, floor tile, 
pipe insulation 

1 3 3 ~  1 OFFICEAREA 

1336 1 OFFICE AREA 

Cementitious wall board, floor tile, I pipe insulation 
133C 1 OFFICEAREA Asbestos PLM Test: 10% 

RAD Survey 

135 RCA: RAD Sealed Sources; Tritium & 
c-14 

Asbestos PLM Test: 
100% RAD Survey 

ALPHA SPEC. AND 
LIQUID SCINT. 
LAB 

SMALL ROOM AT 
TRUCK DOCK 

~ OFFICEAREA 

137 Gas cylinder storage Asbestos PLM Test: 10% 
RAD Survey 

Asbestos PLM Test: 10% 
RAD Survey 

Asbestos PLM Test: 10% 
RAD Survey 

Asbestos PLM Test: 10% 
RAD Survey 

Asbestos PLM Test: 10% 
RAD Survey, Pb Paint 

RAD Survey 

138 Gas cylinder storage 

~ ~ ~ 

140A 1 OFFICEAREA 1 Floor tile 

Drywall joint compound; floor tile I OFFICE AREA 
141 

Asbestos PLM Test: 10% 
142 I OFFICEAREA I I RAD Survey 

Drywall joint compound; floor tile 
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R O O M  
NUMB E R 

PROCESS RADIO ACT1 VE AN D/O R SURVEYS/SAMPLES 
INFORM AT 10 N HAZARDOUS & ACM c0 N DUCTED 

MATERIALS USED 

162 OFFICE AREA 
I OFFICE AREA 

161 

163 

Drywall joint compound; floor tile 

Drywall joint compound; floor tile 

Asbestos PLM Test: loyo 

Asbestos PLM Test: 10% 
RAD Survey 

. RAD Survey, Pb Paint 

Drywall joint compound; floor tile I 162A 1 OFFICEAREA 

Asbestos PLM Test: 
100% RAD Survey, Be 
Smears 

Asbestos PLM Test: 10% 
RAD Survey 

1628 I OFFICEAREA Drywall joint compound; floor tile Asbestos PLM Test: 10% 

AIR SAMPLE 
COUNTING ROOM 

RCNRMMA 

164 

165 

HALLWAY IN FRONT Drywall joint compound; floor tile Asbestos PLM Test: 10% 
OF 163 RAD Survey 

COMPUTER ROOM Drywall joint compound; floor tile Asbestos PLM Test: 10% 
(SE CORNER) I RAD Survey, Pb Paint 



RECONNAISSANCE LEVEL RF/RMRS-97-02 1 
CHARACTERIZATION 
FOR BUILDING 123 Date Effecthe: 08/13/97 

Rev. 0, Page A-5 of A-6 

1 TLD I RCA: Sealed Sources 

PROCESS 
INFORMATION 

R AD IO A CTI V E AN D/O R 
HAZARDOUS & ACM 

MATERIALS USED 

Asbestos PLM Test: 10% 
RAD Survey, Be Smears 

I 

160 OFFICE AREA Drywall joint compound; floor tile Asbestos PLM Test: 10% 
RADSuwey . 

1 
I 

I I 

OFFICE AREA Floor tile 

OFFICE AREA Drywall joint compound; floor tile 

OFFICE AREA Drywall joint compound; floor tile 

OFFICE AREA 

OFFICE AREA 

RCA; Sealed Source; lead bricks; 
drywall joint compound; floor tile 

Drywall joint compound; floor tile 

OFFICE AREA Nitrogen Dewars; drywall joint 
compound: floor tile 

I56  

157 

158 

IRRADIATOW 
CONTAINS A SEALED 
GAMMA SOURCE 
WAN A SHIELDED 
IRRADIATOR 

USE OF RCNRMMA, Toluene, DDCP, 
RADIOACTIVE isopropanol, acids, bases, perchloric 
SPIKES, BIOASSAY, acid hoods (2) 
ROUTINE FECAL 

ENVIR. SAMPLE 
PREP. LAB, USE OF 
RADIOACTIVE 
SPIKES, STACK AIR, 
AMBIENT AIR, 
SURFACE WATER 
SAMPLES 

SAMPLE RECEIVING RCA 
STATION 

RCA: RCRA AredRad drums, 
perchloric acid hoods (4) 

ROOM 
UMBER 

SURVEYSISAMPLES 
CONDUCTED 

43A 
~ 

4sbestos PLM Test: 10% 
RAD Survey 

44 
~ 

Asbestos PLM Test: 10% 
RAD Survey 

46 Asbestos PLM Test: 10% 
RAD Survey 

Asbestos PLM Test: 
100% RAD Survey 

47 

50 

51 

Asbestos PLM Test: 10% 
RAD Survey, Pb Paint 

~~~ ~ 

Asbestos PLM Test: 10% 
RAD Survey 

Asbestos PLM Test: 10% 
RAD Survey 

Asbestos PLM Test: 10% 
RAD Survey, Be Smears, 
Pb Paint 

54 OFFICE AREA 1 Drywall joint compound; floor tile 

55 

55A Asbestos PLM Test: 
100% RAD Survey 

Asbestos PLM Test: 
100% RAD Survey, acids 

Asbestos PLM Test: 
100% RAD Survey, Be 
Smears. Pb Paint 

Asbestos PLM Test: 
100% RAD Survey, Be 
Smmrs. Pb Paint 
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Building T130C 

I 

I 

RESOURCE CONSERVATION AND RECOVERY ACT (RCRA) CERTIFICATION OF 
CLOSURE FOR THE COMPONENTS OF RCRA UNIT 40 IN BUILDING 123 - 
TAH-002-98 

Rocky Mountain Remediation Services, L.L.C., (RMRS) is submitting the attached 
Certification of Closure for the Building 123 Components of RCRA Unit 40. Closure 
activities were performed as part of the Building 123 Decommissioning Project. All closure 
activities were conducted in accordance with the applicable requirements for interim status 
units defined in 6 CCR 1007-3, Park 265, and the Closure Plan for Building 123 Comwnents 
of RCRA Unit 40, November 1997, (Closure Plan). The Closure Plan was approved by the 
Colorado Department of Health and Environment (CDPHE) on January 8,1998. 

Closure activities included the following: 

1) Removing above ground process waste lines and ancillary equipment, and 
disposing of them as listed mixed waste. 

2) Decontaminating sumps, pipe chases, and underground process waste lines. 

As stated in Section 5.0 ofthe attached report, closure requirements were achieved for the. 
above ground piping and ancillary equipment, and the sumps and pipe chases in Rooms 156, 
157, and 158. The sump in Room 125 and the underground piping did not meet-closure 
performance standards. Remediation of the sump in Room 125 and the underground piping 
will be deferred to environmental restoration activities for IHSS 121, 148 and the building 
slab. Data from soil samples, from groundwater monitoring, and from rinsate analysis from 
the sump and piping will be evaluated to rank the IHSSs and to determine what, if any, 
remediation will be required for this area. As required by the regulations and the Closure 
Plan, closure activities were evaluated and certified by an independent, Colorado-registered 
professional engineer. 



June 1 ,  1998 
Ralph Leitner 

Page 2 
TAH-002-98 

Please transmit thiscertification report to CDPHE at your earliest convenience. A draft 
transmittal letter is attached for your use. If you have questions, please contact me at 
966-7652, or Dorthea Hoyt at 966- 6742. 

Ted A. Hopkins. Manager, 
Environmental Compliance 

DLHdlu 

Attachments: 
As Stated 

cc w/attachments: 

K. A. Don 
K. North 
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Mr, Joe Schieffelin, Unit Leader 
Hazardous Waste Monitoring and Enforcement 
Colorado Department of Public Health and the Environment 
4300 Cherry Creek Drive South 
Denver, Colorado 80222-1 530 

98-RF-03839 

RESOURCE CONSERVATION AND RECOVERY ACT (RCRA) CERTIFICATION OF 
CLOSURE FOR THE COMPONENTS OF RCRA UNIT 40 IN BUILDING 123 - KSN- 
045-98 

Dear Mr. Schieffelin: 

The US. Department of Energy, Rocky Flats Field Office (DOE, RFFO) and Kaiser-Hill 
Company LL.C. are submitting the endosed Certification of Closure for the Building 
123 Components of RCRA Unit 40. Closure actlvitfes were performed as pad of the 

accordance with the appicable requirements for interim status units defined in 6 CCR 
10073, Part 265, and the Closure Plan for Buildina 123 Cornuonents of RCRA Unlt 40, 
November, 1997, (Closure Pla‘n). The Closure Plan was approved by the Colorado , 
Department of Health and Environment (COPHE) on January 8,1998, and was 
reissued with modifications on July 7 ,  1998. 

- Building 123 Decommlssioning Project All dosure activities were conduded in 

Closure activities included the following: 

1) Removing above ground firocess waste lines and ancillary equipment, for 
subsequent disposal as listed mixed waste. .- 

2) Decontaminating sumps, pipe Chases, and underground process waste 
lines. 

AS stated in Section 5.0 of the attached report, closure requirements were achieved for 
the above ground piping and ancillary equipment, and the sumps and pipe chases in 
rooms 156, 157, and 153. The sump in Room 125 and the underground piping did not 
meet closure performance standards. Remediation of the sump in Room 125 and the 
underground piping wilt be deferred to environmental restoration activities for If-ES 121 
148 and the building slab. Data from soil samples. from under groundwater monitoring, 
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and from nnsate analysis from the sump and piping will be evaluated to’mnk the IHSSs, 
the under building contamination (UBC), and to determine what, if any, remediation will 
be required for this area, As required by the regulations and the Closure Plan, closure 
activities were evaluated and certified by an independent, Colorado-registered 
professional engineer. 

If YOU have questions, please contact John Wrapp at 966-5883 or Dave Grosek at 966- 
3305. 

Stakeholder & Environmental Liason 
DOE, RFFO Kaiser-Hill Company, L.L.C. 

Environmental Management & Compliance 

enclosure (I): As Stated 

P, 02 
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1 .O EXECUTNE SUMMARY 

RCRA Unit 40 in Building 123 is an interim status unit. Closure was done in accordance with the Closure 
Plan for Buildina 123 Commne nts of RCRA Un it 40, November 1997 (Closure Plan) and the requirements 
of the Colorado Hazardous Waste Regulations, 6 CCR 1007-3, Part 265. 

All aboveground components of RCRA Unit 40 in Building 123 were removed and managed as RCRA 
listed mixed waste in accordance with Option 2 of &e Closure Plan. This waste will be sent to an 
approved Treatment Storage and Disposal Faci l i  (TSDF) for disposition. 

0 

Closure of the pipe chases and sumps in Room 156 and 158 was done in accordance With Option 1 
(decontamination) of the Closure Plan. Analytical testing confirmed that these components met RCRA 
Clean Closure Standards. 

Closure of the pipe chases and sump in Room 157 was also done accordance with Option 1 of the 
Closure Plan. Analytical testing showed that nickel was present at 11 1 ppb which is 11 ppb above the 
Tier 2 standard. Since nickel is not identified as a contaminant of concern nor is it a RCRA regulated 
hazardous waste, CDPHE has determined that no further action will be required for Sump 157. 

Closure of the sump in Room 125 and the underground piping did not meet the Closure Performance 
Standards. The rinsate sample for Room 125 exceeded standards for lead and rinsate sample for the 
underground piping exceeded standards for chromium and lead. Remediation of the Room 125 sump and 
the underground piping will be deferred to the Environmental Restoration (ER) Department. ER will 
evatuate data from soil samples, groundwater monitoring, and the rinsate analysis to rank Individual 
Hazardous Substance Sites (IHSS‘s) 121,148, and the under building contamination (UBC) associated 
with Building 123. This evaluation will determine what, if any, remediation will be required for these areas. 

, 

2.0 INTRODUCTlON 

The purpose of this report is to verify completion of RCRA Closure operations and to certify closure of the 
BuiMing 123 components of RCRA Unit 40 that have met RCRA clean dosure standards. 

RCRA Unit 40 is the site-wide network of tanks, pipelines, and sumps, constructed to transport and 
temporarily store process waste from the point of origin to on-site treatment and discharge points. The 
Building 123 component of RCRA Unit 40 consisted of regulated process waste lines (above and below 
grade), sumps, and pump stations. This process waste system was used to transport laboratory wastes 
generated in Building 123, to Building 374 for treatment 

Closure of RCRA Unit 40 in Building 123 (an interim status unit) was done in accordance with the Closure 
Plan for Bu ildina 123 Comwnents of RCRA Un it 4Q November 1997 (Closure Plan) and the requirements 
of the Colorado Hazardous Waste Regulations, 6 CCR 1007-3, Part 265. The Closure Plan was approved 
by the Colorado Department of Public Heatth and Environment (CDPHE) on January 8,1998. Partial 
closure of RCRA Unit 40 was an element of a larger project to decommission Buildings 123,l 13, 114, and 
123s. This project was conducted as an accelerated remedial action approved under the Building 123 
Proposed Action Memorandum (PAM). The PAM is a decision document for the decommissioning of 
Building 123 and was approved by CDPHE on August 25,1997. 

Rocky Mountain Remediation Senrices, LL.C., retained an independent Professional Engineer from 
EnviroTemps (ET) to witness the dosure activies and perform this certification. This report provides 
evidence to support the dosure determinations by the Owner/Operator and verification by an independent 
Professional Engineer (PE), as required by 6 CCR 1007-3, Section 265.1 15, for RCRA closure of an 



interim status unit. 

3.0 HISTORICAL OVERVIEW AND WASTE CHAMCTERKATION 

Building 123 was constructed in 1953 and was used as an analytical laboratory, dosimetry, and hstrurnent 
calibration facility. The building also was used for medical research, storage for all radiological health 
records, office space for radiation health specialists, and a laboratory for calibration of criticaltty alarms. 
The process waste system in Building 123 was used from 1953 through 1997 when the building was 
decommissioned. 

. . 

The building was modified several times through its operation. The process waste system was modified in 
1968 when a extension to the east wing was built, in 1972 when the west wing was added to the building, 
in 1974 when portions of the above-ground piping were installed and old underground lines were grouted, 
in 1989 when the underground line to Valve Vault 18 was replaced, and finally in 1995 when various 
upgrades were made to the above-ground piping. A detailed description of the history of the process 
system in Building 123 can be found in the Closure Plan. 

The process waste system incorporated into RCRA Unit 40 includqd the system components in Rooms 
lO3,103A, I05,111,112,113B, 121,123,123A, 125,126C, 127,155,155B. 156,157, and 158; the 
active underground line (double walled pipe) between Room 158, Valve Vault 18, and Tank 0-853 in 
Building 428; sumps in Roams 125,156,157, and 158, and pipe chases in Room 156,157, and 158. 

, 

The Closure Plan describes the waste streams which were disposed of in the Building 123 component of 
RCRA Unit 40, and also provides a list of EPA waste codes used in the building. * 

4.0 CLOSURE CERTIFICATION ACTIVITIES 

4.1 BUILDING 123 RCRA CLOSURE TEAM 

Closure activities were conducted in Februaty and March 1998 by Resource Technologies GrOup 
(RTG) under subcontract to Denver West Remediation and Construction (DWRC) and Kaiser-Hill. 
RMRS provided management and technical support of the Building 123 Decommissioning project 
for Kaiser-Hill. As stated above, RMRS subcontracted independent Professional Engineering 
sewices from EnviroTemps. 

4.2 CLOSURE OPTIONS 

The Closure Plan listed three options for closure of RCRA Unit 40 in Building 123 which are 
summarized below. Details may be found in the Closure Plan and in the Construction Package 
for Building 123 Strigout 

. 

ODtion 1 - Decontamination using a solution capable of removing the contaminates of 
concern and testing the final rinsate to verify treatment standards according to the Rocky 
Flats Environmental Technology Site (RFETS) RCRA Permit, Part 10, Closure, Section 
C, "Clean Closure by Decontamination". 

ODtion 2 - Manage as RCRA mixed waste with no on-site treatment 

ODtion 3 - Debris treatment as defined by RFETS RCRA Permit, Part 10, Closure, 
Section 0, "Debris Rule Decontamination". 

2 



4.3 BUILDING 123 CLOSURE ACTIVITIES 

RCRA Unit 40 in Building 123 was divided into three major components for closure. 

Above-around svstem co mDonenR . All above-ground process waste piping (steel and PVC), 
pumps, and polyethylene pump containments were managed under Option 2. These system 
components were strippedout and packaged in waste crates as kw level mixed waste for 
subsequent disposal at an approved and permitted Treatment Storage and Disposal Facility 
(TSDF). 

PiDe chases and a . The pipe chases and sumps were managed under Option 1. First the 
pipe chases and sumps were washed with a solution of trisodium phosphate and sodium 
carbonate. The volume of sdution used was approximately 3 times the volume of the chases and 
sumps. The chases and sumps were then liberally rinsed with water. Finally, a specified volume 
of water which did not exceed 5% the capacity of each pipe chase and sump was used as a final 
rinse. Composite samples of the rinsate were collected for analysis. Three composite samples 
were collected: one for each sump and associated pipe chases in Room 156,157, and 158. A 
separate sample was collected for the sump in Room 125 (Room 125 does not have any pipe 
chases). All waste generated during the pipe chase and sump cksure activities was routed to the 
process waste system downstream of the closure activities (Builc&ng 374) or packaged as a listed , 

mixed waste. 

I 

I 

underaround Dieing. The underground piping was managed under Option 1. This piping begins 
in Room 158, where the process waste system exits Building 123. It drains to Valve Vault 18, 
passes through Valve Vaults 17 and 16, and discharges to Tank 0-853 in Building 428. This 
entire stretch of piping was washed with a solution of trisodium phosphate and sodium carbonate. 
The volume of solution used was approximately 3 times the volume of the piping and the e853 
tank. The piping was then liberally rinsed with water. Finally, a specified volume of water which 
did not exceed 5% the capacity of the piping and Tank 0-853, was used as a final rinse. A 
sample of the rinsate was collected from the 0-853 tank for analysis. 

5.0 COMPARISON OF SAMPLE RESULTS TO CLOSURE PERFORMANCE STANDARDS 

5.1 SUMMARY OF CLOSURE PERFORMANCE STANDARDS 

The Closure Performance Standards are defined in the Closure Pbn. A summary of the Closure 
Performance Standards is pmvided below. 

Ootion 1 : Decontamination, 

1. An appropriate solution must be used for decontamination. 

2. The system must be flushed with the decontamination solution to remove trace amounts of 
acids or bases, 

3. Rinsate samples must be evaluated against the final rinsate dosure performance standards 
from the Rocky Flats Cleanup Agreement (RFCA) Permit, Part X 

4. The final rinsate volume must not exceed 5% of the capadty of the system. 

5. All visible waste residuals must be removed. 

3 



a 6. The final rinsate concentrations of priority pollutants and heavy metals must be below the Tier 
2 action levels as defined in Attachment 5 of RFCA 

7. The pH of the rinsate must be between 6 and 9. Y 

. - -  
ODtion 2: DisDose as M ixed Was& 

1 : Waste generated must be managed as RCRA mixed waste with €PA Waste Codes of Fool , 
FOO2, and F005. 

2. The waste generated must be managed in accordance with applicable state and federal 
regulations. 

ODtion 3: Debris Treatment 

Since Option 3 was not used during the closure of RCRA Unit 40 in Building 123, the Closure 
Performance Standards will not be summarized. 

5.2 COMPARISON OF CLOSURE ACTIVITIES WllH.THE PERFORMANCE STANDARDS 

The following is a comparison of each major component of RCRA Unit 40 in Building 123 to the 
Closure Performance Standards. This comparison demonstrates whether the unit may be closed. 
Tables summarizing all the sample analytical results may be found in Appenduc A 

, 

5.2.1 Aboveground system components. 

1. All above-ground process waste piping and ancillary equipment was packaged as 
mixed waste with the waste code Fool, F002 and FOO5. 

2. Since the above-ground piping was handled according to Option 2 (managed as a 
hazardous waste) it was sampled for Land Disposal Restriction (LOR) standards 
according to 40 CFR 268.40 and 268.48. Samples of both the W C  and the steel pipe 
were collected. All pipe was determined to comply with the LOR standards. 

Conclusion: The above-ground components of RCRA Unit 40 met the Closure 
Performance Standards. Waste generated has been managed as RCRA mixed waste 
with EPA Waste Codes of FoOl , F002, and 1005, and the packaged waste is being 
managed in accordance with RFETS procedures, which meet applicable state and federal 
regulations for on-site storage at a TSDF. 

5.2.2 Pipe Chases and Sump in Room 156 

1. A solution of trisodium phosphatelsodium carbonate was used for decontamination. 

2. The pipe chases and the sump in Room 156 were adequately flushed with the 
decontamination solution to remove trace amounts of contaminants of mncem as 
identified in the Closure Plan. 

3. The rinsate sample has been evaluated against the performance standards from the 
RFCA Permit, Part X The comparison can be found in Appendix 6. . 

4 



4. The final rinsate volume used in the pipe chases did not exceed 6 pints. The final 
rinsate volume used in the sump did not exceed 25 gallons. These volumes are less than 
5% of the capacity of the components. 

; 
I 

5. All visible waste residuals were removed during washing and rinsing of the sump. The 
pipe chases were not visible. 

6. No contaminants were found to exceed Tier 2 Adion levels. As shown in Appendix B, 
the final rinsate concentrations of priority pollutants and heavy metals were below the Tier 
2 action levels as defined in Attachment 5 of RFCA 

7. All rinsate was processed in the.permitted, on-site, liquid waste treatment plant at 
Building 374. 

Conclusion: Closure of the pipe chases and sump in Room 156 meet the Closure 
Performance Standards. 

5.2.3 

1. A solution of trisodium phosphatelsodium carbonate was used for decontamination. 

2. The pipe chases and the sump in Room 157 were adequatety ff ushed with' the 
decontamination solution to remove trace amounts of contaminants of concern as 
identified in the Closure Plan. 

Pipe Chases and Sump in Room 157 

, , 

3. The h a t e  sample has been evaluated against the performance standards from the 
RFCA Permit, Part X The comparison can be found in Appendix B. 

4. The final rinsate volume used in the pipe chases did not exceed 19.5 pints. The final 
rinsate volume used in the sump did not exceed 44 gallons. These volumes are less than 
5% of the capacity of the components. 

5. All visible waste residuals were removed during washing and rinsing of the sump. The 
pipe chases were not visible. 

- .  

6. As shown in Appendix 6, no contaminants of concern were found to exceed Tier 2 
action levels. Nickel was present at 11 1 ppb which is 11 ppb above the Tier 2 standard. 
Since nickel is not identified as a contaminant of concern, nor is it a RCRA regulated 
hazardous waste, CDPHE has determined that no further action will be required for the 
sump in Room 157 (documented in correspondence between K-H and CDPHE dated 
April 3, 1998). 

7. All rinsate was processed in the permitted, on-site, liquid waste treatment plant at 
Building 374. 

Conclusion: Closure of the pipe chases and sump in Room 157 meet the Closure 
Performance Standards. 

5.2.4 

1. A solution of trisodium phosphatelsodium carbonate was used for decontamination. 

Pipe Chases and Sump in Room 158 

5 



0 2. The pipe chases and h e  sump in Room 158 were adequately flushed with the 
decontamination solution to remove trace amounts of contaminants of concern as 
identified in the Closure Plan. 

3. The rinsate sample has been evaluated against the performance standards from the 
RFCA Permit, Part X. The comparison can be found in Appendix 8. 

4. The final rinsate volume used in the pipe chases did not exceed 10.5 pints. The final 
rinsate volume used in the sump did not exceed 31 gallons. These volumes are less than 
5% of the capacity of the components. 

5. All visible waste residuals were removed during washing and rinsing of the sump. The 
pipe chases were not visible. 

6. No contaminants were found to exceed Tier 2 Action levels. As shown in Appendix 
8, the final rinsate concentrations of priority pollutants and heavy metals were below the 
Tier 2 action levels as defined in Attachment 5 of RFCA 

7. All rinsate was processed in the permitted, on-sie, liquid waste treatment plant at 
Building 374. 

Conclusion: Closure of the pipe chases and sump in Room 158 meet the Closure 
Performance Standards. 

5.2.5 Sump in Room 125 

e 1. A solution of trisodium phosphatelsodium carbonate was used for decontamination. 

2. The sump in Room 125 was adequately flushed with the decontamination solution to 
remove trace amounts of contaminants of concern as identified in the Closure Plan. 

3. The rinsate sample has been evaluated against the performance standards from the 
RFCA Permit, Part X The comparison can be found in Appendix B. 

4. The final rinsate volume used in the sump did not exceed 2 gallons. This volume is 
less than 5% of the capacity of the sump. 

5. All visible waste residuals were removed during washing and rinsing of the sump. 

6. As shown in Appendix 8, the final rinsate concentrations of priority pollutants and 
heavy metals were below the Tier 2 action levels as defined in Attachment 5 of RFCA. 
except for lead. The rinsate concentration for lead was 56 ppb and the action level for 
lead is 15 ppb. 

7. All rinsate was processed in the permitted, on-site, liquid waste treatment plant at 
Building 374. 

Conclusion: Closure of the sump in Room 125 did not meet the Closure Performance 
Standards. Remediation of this sump will be deferred to the Environmental Restoration 
(ER) Department ER will evaluate data from soil samples, groundwater monitoring, and 
the rinsate analysis to rank Individua1,Hazardous Substance Sites (IHSS's) 121, 148 and 

6 



the under building contamination (UBC) associated wrtfi Building 123. This evaluation will 
determine what, if any, remediation will be required for this area. 

, 
i 

5.2.6 Underground Pipe from Room 158, Building 123 to Tank D853 in Building 
428. 

.~ 

1. A solution of trisodium phosphatdsodium cadmate was used for decontamination. . 

2. The piping was adequatety Rushed with the decontamination solution to remove trace 
amounts of contaminants of concem as identified in the Closure Plan. - 

3. The rinsate sample has been evaluated against the performance standards from the 
RFCA Permit, Part X The comparison can be found in Appendix 6. 

4. The final rinsate volume used in the piping and tank did not exceed 1 13 gallons. This 
volume is less than 5% of the capacity of the piping and Tank D853. 

5. The piping is underground and therefore not visible for inspection. 

6. As shown in Appendix B, the final rinsate concentrations of priority pollutants and 
heavy metals were below the Tier 2 action levels as defined in Attachment 5 of RFCA, 
except for chromium and lead. The analysis of the rinsate revealed 588 ppb chromium 
and 21.7 ppb lead remained within the underground w o n  of the line. The action level of 
chromium is 100 ppb, and the action level for lead K 15 ppb. 

7.  All rinsate was processed in the permitted, on-site, Quid waste treatment plant at 
Building 374. 

Conclusion: Closure of the underground piping did not meet the Closure Performance 
Standards. Remediation of the underground piping Wig be deferred to the Environmental 
Restoration (ER) Department. ER will evaluate data from soil samples, groundwater 
monitoring, and the rinsate analysis to rank Individual Hazardous Substance Sites 
(IHSS's) 121, 148 and the under building contamination (UBC)associated with Building 
123. This evaluation will determine what, if any, remecfiation will be required for this area. 

~ 
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6.0 CONCLUSION AND CLOSURE CERTIFICATION 

Based upbn observations and investigations presented in this report, the Closure Performance Standards 
stated in Section 5.0 of this report are accurate. 

The undersigned hereby certifies the following: 

1. The following components of RCRA Unit 40 in Building 123 at the Rocky Flats Environmental 
Technology Site met RCRA Clean Closure standards prescribed in the Closure Plan and meet the 
requirement of the Colorado Hazardous Waste Act (CHWA) regulations for RCRA closure under 
interim status, as defined in 6 CCR 1007-3, Section 265, Subpart G: 

- all above-ground piping, removable ancillary equipment and secondary containment. 
- sumps and pipe chases in Rooms 156,157 and 158. 

2. The following components of RCRA Unit 40 in Building 123 will be deferred to ER for ranking 
and future remediation as applicable: 

- the Sump in Room 125 (due to 56 ppb Pb). - the underground pipe from Building 123 to Building 428 (due to 588 ppb Cr and 21.7 ppb 
Pb). 

r, 

Mofessional Engineer 

Dennis W. Eontius, P.E. 
EnviroTemps, Inc. 
555 Zang Street 
Suite 104 
Lakewood, CO 80228 

S-L&-?e? a 
Date 

8 



7.0 , REFERENCES 

CIosure Pian for Building 723 Components of RCRA Unit 40 (Closure Plan), Revision 0, November 1997. 
’ 

Construction Package for Building 123 StripOut. Revision 14, February 27, 1998. . .. 

Proposed Action Memorandum fw the Decommissioning of Building 723 (PAM), Revision 6, dated March 
26, 1998. 

Waste Management Pian for Building 723, Revision 1, dated March 1998. 
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APO SAMPLE RECEIPT 

This sample receipt is supplied to waste senerators as notification of sample 

Analytical Projects Office (APO) by callicg 966-2403, 966-7789, or 966-3771.  
The APO references samples by the followirq identification numbers: 

, 
‘ collection. Inquiries into the status of t h i s  sample may be directed to the ; 

RIN: 98A0996 
Apo Event: 98A0996-001 

Duplicate ID: 
Issue Date: 02/03/98 

_ .  

Waste Stream ID: 123-0-0 
Custoaer Sample ID: SUMP 156 

Field Blank ID: 
Equipment Blank ID: 

Trip Blank ID: 

Sample Description: FINAL RCRA 
Other Id: 

Sample Location: BLDG 123,  ROOM 156 

Analyses Requested: -------------_-------------------------- 
AQUEOUS RADSCREEN - DOT 

ALPHA/BETA - NO RAD ADDED (WASTE) 
INGERPRINT (5591 

8260 (Water, Aqueous Waste) 
Sw-846 8260 (Water, Aqueous Waste) 
SW-846 8270B (TCLP Extracts) 

AQUEOUS WADSCREEN - DOT 
GROSS ALPHA/BETA - NO RAD ADDED (WASTE) 

TAL METALS SW-846 (HG) 

NGERPRINT ( 5 5 9 )  

T A L  METALS SW-846 (HG) 

Date Sampled: 
Process Contact: M. AYCOCK 

Alternate Contact: P. VAZENTINESLLI 

Bottle ID ---------- --------------- 
98A0996-001.001 
98140996-001.001 
98AO996-001.002 - 98A0996-001.003 
98A0996-001.004 
98A0996-001.005 
9810996-001.006 
98A0996-002.007 . 
98A0996-002.007 
98AO996-002.008 
98A0996-002.009 
9810996-002.010 
98A0996-002.011 
98AO996-002.012 
98A0996-003.013 
98A0996-003.013 
98AO996-003.014 
98A0996-003.015 
98A0996-003.016 
98A0996-003.017 
98A0996-003.018 

Phone 
5309 
6047 

Pager 
7508 

Returning Excess Sample Material 

Unmodified sample material remaining after analysis is generally-returned to 
the generator. 
excess sample material for applicable state and federal regulations. 
Regulatory exclusions for returning excess sample material are specified in the 
Code of Colorado Regulations (CCR) 1007-3, Part 2 6 1 . 4 ( d )  ‘Samples’. If 
problems with the disposal of excess sample material are encountered, the 
Environmental Coordinator for the generation area should be contacted for 
resolution of the issues. 
during analysis will be returned. Material which has been acidified for 
preservation purposed will not be returned. 

The generator must be prepared to receive and dispose of 

Only samplo, material which has not been modified 

INTER-DEPARTME” DELIVERY: 

Deliver To: 
Building : 

Date: 02/03/98 

8j \ -.I- 

organization : 

Page: 4 
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aIw: KF Kaiser-- m m: 11830-001-001-9999'-00 RECRA LOT f: 980ZG3a 

i I -. 

I 

I 
i 

. -  .: r@ 
. __. - 

Silver. Total 
Aluminum. Total 
Arsenic, Total 

B8r11an* Beryl 1 i M , mal 
Calclm, Total 
Cadmium, Total 
Cobalt, Teal 
Chramim, Total 
Copper. Total 
Iron, Total 
Hewry, Total 
Potasslum, T d a l  
LiUiIura. Total 
Magneslura, Total 
Hanganese, Total 
Mol enm. Total &, Total 
Nickel, Total 
Lead. Total 
Wlmotly. Totat 
Selenium. Total 
Tln. Total 
Strontium, Total 
Thallium, Total 
Vanadlun, Total 
Zinc, Total 

10.0 - 

1.6 
21.9 
0.20 

0.40 
0.50 
0.51 
0.70 

59.7 
0.10 

4.7 

137 

13500 

1000 

3200 
2.0 
a16 

0.60 
4.0 
3.1 
1.8 

10.4 

2.3 
0.60 
9.6 

7610 

114 

LO .Q 
13.1 
1.6 
0.20 
7-6 
0.40 
0.50 
0-40 
0.70 

16.9 
' 0.11) 

7.4 
1.3 
7.6 
0.50 
0.50 

177 

1.6 
1.7 
0.20 
2.3 
0.60 
0.60 



REMA L A B N f 3  - CHICAGO 
INORGANICS DATA SUMWRY REPMir 02/25/98 

CLIENT: ICF Kaiser-98409% - 
WORK ORDER: 11830-001-M)1-9999-00 RECRA LOT i: 98026363 

REPORTIM R E X T  UNITS tIHIT --- 
Sf lver e Total 
Aluminum, Total 
A~senlc. Total 
Bar911Dt. Total 
Beryllium. Total 
Calcfum. Total 
Cadmium, Total 
Cobalt. TQUI 
Chmtium. Total 
Copper, Tatal 
Ira, Total 
Mercury, Total 
potasslum. Total 
Lithlm, Total 
Mbgneslm, Total 
Manganese, Total 
Mal bdenm, Total 
sod! UII, Total 
Nickel. Total 
Lead, Total 
Antimony. Total 
Setdun. Total 
Tin. Total 
StMmtlUm, Total 
Thallium. Total 

10.0 - 

1.6 
21.9 
0,20 
3.1 
0.50 

13.2 
4.8 

152 
0.10 

1010 
4.2 

3030 
19.0 
20.9 

7920 
111 
4.1 
I .4 
1.8 
1.7 

2.3 
0.60 

14.1 

133 

13200 

109 

U 

U 

U 

U 

U 

U 
U 
U 

U 
U 

10.t 
13.1. 

1 4 3  

177 
0.E 
1.2 

1L.T 

11 d 
\ 1 3  

L A 

Vanadium, Total 
Ztnc.  Total 
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CLIENT: ICF Kaiser-98A0996 - 
#Mi)( ORDER: 11830-001-QO1-9999-06. 
w u  
-012 
___I_ 

. .  

ANALm 
Silver. Total 
Aluminla, Total 
Arsenlc. Total 
Barium, Total 
Beryl 1 i m Totql 
Calcium, Total 
CacMuu. Total 
Cobalt, Totdl 
C t ~ m m ,  Total 
Copper, Total 
Iran, Total 
Mercury, Total 
Patassim. Total 
Lithium. Total 
Magneslun, Total . 
Manganese, Total 
Molybdewn. Total 
Sodium. Total 
Nldtet . Total 
Lead, Total 
AWIROny, Total 
Selenium, Total 
Tin, Total 
Stmntlum, Total 
Thai 1 f um, Total 
Vanadim. Total 
Zinc, Total 

- 
REP LOT #: 98026363 

RESULT 

1% 

- 
10.0 u 

1.6 u 
20.6 
0.20 u 

0.60 u 
0.50 u 
1.1 
0.70 u .  

79.3 
0.10 u 

5.6 

1.6 
20.5 

0.60 u 
2.4 
1.4 u 
1.8 u 
4.7 

2.3 u 
0.60 u 
4.3 

12600 

- 1030 

3030 

7490 

107 

REPORTING 
LIMIT 

10.0 
13.1 I 1.6 

8 0.2 
} 0.2 
- 7.6 

0.4 
0.5 
0.4 
0.7 

* 16.4 
0.1 
7.4 

- 

. I  
I 1.; 
1.4 
l . E  
1.1 
0 . ;  
2.1 
0. f 
0.t 

33 
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RECRA LABNET - CHICAGO I 

CLIENT; ICF Kalser-98AO996 - 
lJoRK mm:  11830-001-001-9999-00 
SAMPLE SITE 10 w m  - ~ - - + - -  

-016 98AO996-004.024 Silver, Total 
AlL8Sincw. Total &%I I L L  Arsdc, Total 

i 

BarlM, Total 
Berylllua, Total 
Calcl~rn, Total 
Cacballag, Total 
Cob;Jlt, Tdal  
Chmnfua,. Total 
Capper, Total Iran. Total 
Mercury, Total 
PotassWa, Total 
Llthtw, Total 
Nagnesliaa, Total 
%ngawe, \Total 
blybdenum. Total 
Sodium. Total 
Nickel, Total 
Lead, T a a l  
Antlmy. Total 
Selenium, Total 
Tln, Tatal 
Stmtiun. Total 
Thallim. Total 
Vanadlm. Total 
Zinc. Tutal 

10.0 - u 

1.6 u 
137 

2 q  
7290 

0:60 u 
2.1 WL 
2.2 W L  
2.2 uG/L 
1.7 u UG/L 

112 UG/L 
2.3 u UG/t 
0.6ou WL 
6.4 &/L 

10.4 
13, ?i 
1.e; 
0.20 
0.20 
7.6 
0. 
0.50 
0.40 
0*:2' 
16.5 

. O.,i 
7.4 
1.3 
7.5 
0.5:: 
Q * 5:; 

0.60 
177 

1.2 
1.4 
1.8 
l.? 
0.2EI 
2.3 
0 6': 
0.63 
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- -  APO SAMPLE RECEIPT 

This sample receipt is supplied to waste generators as notlfic?tiOn of sample 
collection. Inquiries into the status of this sample may be drrected to the 
Analytical Projects Office (ApO) by calling 966-2403, 966-7789, or 966-3771. 
The APO references samples by the following identification numbers: 

, 
,' 

RIN: 98Al.028 Waste Stream ID: 123-0-0 . -. 
APO Event: 98AlO28-001 Customer Sample ID: SAMPLE 1 

Duplicate ID : Field Blank ID: 
Issue Date: 02/09/98 Equipment Bhdc ID: 

Trip Blank ID: 

Sample Description: BLDG 123 SUMP 
Other Id: RCRA SAMPLE 

Sample Location: BLDG 123, ROOM 125 

Analyses Requested: Bottle ID 

AQUEOUS RADsCREEN - DOT 98~028-001.00l~ bJ k 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  --------------- 

ALPEIA/BETA (AQUEOUS) 98x028-001.001 
INGERPRINT (559) 

8260 (Water, Aqueous Waste) 
Jsw-846 8260 (Water, Aqueous Waste) 
ysw-846 82708 (TCLP Extracts) 98Al.028-001.005 
c/ToTAL METALS SW-846 (HG) 98Al.028-001.006 

- -  

Date Sampled: 
Process Contact: HARY AYCOCK 

Alternate Contact: P. vALEpfT1mtL1 

Phone 
5309 
6047 

Pager 
7508 

Returning gxcess Sample Haterial 

Unmodified sample material remaining after analysis is generally returned to 
the generator. 
excess sample material for applicable state and federal regulations. 
Regulatory exclusions for returning excess sample material are specified in the 
Code of Colorado Regulations (CCR) 1007-3, Part 261.4(d) 'Samples'. If 
problems with the dxsposal of excess sample material are encountered, the 
Environmental Coordinator for the generation area should be contacted for 
resolution of the issues. 
during analysis will be returned. Material which has been acidified for 
preservation purposed will not be returned. 

The generator must be prepared to receive and aspose of 

Only sample material which has not been modified 

INTRR-DBPAR- DKLIVISRY: 

Deliver To: 
Building : 

j Date: 02/09/98 

Organization: 

Page: 4 
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cLI WT: ICF Kal ser -9W028 
WQRK ORiIER: 1183c-001~001-9999-00 

W P L E  SITE I D  wm 
- .  ~ 

-004 SIlVerI Tvtal 
AlulnJnun, Total 
Arsentc, Total 
Barium, Total 
Beryllium. Total 
Calcium. Total 
C&tm, Total 
Cobalt . Total 
CnWW, Total 
Copper. Total 
Iron,. Total 
Mercury. mi 
Potdssitrr, Total 
LithJm, Total 
Magneslm, Total 
Manganese. Total 
Holybdemm. Total 
Sodlrsn, Total 
Wickel. Total 
Lead, Total 
Antimony, Total 
Selenim. Total 
Tin, Total 
Strontiun, Total 
Thallium, Total 
Vanadiua, Total 
Zinc, Total 

0.16-u lK/L 
63.6 UG/L 
0.8Ou WL 

25.4 W L  
0.16 u WL moo W L  
0.20 u ffi/L 
0.26 u &/L 
4.2 S / L  

12.0 UG? L 
188 WL 

1070 UGIL 
4.0 UWL 

3480 uG/L 
3.3 uc/L 
23.2 NIL 

8430 uG/L 
1.6 uG/L 
55.9 UG/L 

0.87 &/L 
0.90 u UGIL 
0.96 UG/L 

124 uG/L 
1.2 u W L  
0.30 u W C  

27-8 K / L  

o.ia u UGIL 

$:F 
0.80 
0.10 
0.10 
3.8 
0.20 
0 -25 
0 3  
0 . 2  
8.4 
0.1t 
I3.7 
0.a 
3.8 
0.2 

98A1028-001.006 

cl.7 
0 .s 
0 .E 
0.1 
1 .: 
0 .I 
0 .: 

I 
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e -  Notes 
NA-NotApglicabls 
*1 -relatfvs to watet @ 20 c 

J 
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Approval: %I (&& 
Peer Review: I 
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APO SAMPLE RECEIPT 

'.'his sample receipt is supplied to waste generators as notification of sample 
c?:lection. Inquiries into the status of this sample may be directed to the 
'ilytical Projects Office (AFQ) by calling 966-2403, 966-7789,  or 966-3771. 
-.? Apo references samples by the following identification numbers: 

-. 

RIN: 98A0997 Waste Stream ID: 428-0-0 
APO Event: 98A0997-001 -Customer Sample ID: TANK DE53 ... alicate ID: Field B h n k  ID: 
issue Date: 02/03/98 Equipment Blank ID: 

Trip B h d c  ID: 

J 
'--le Description: FINAL RINSATE B W S  

Other Id: - 
Sample Location: BLDG 428, TANK 853, UNDERGROUND 

2alyses Requested: 

.-.moUs RADSCREEN - DOT __----------------------------------------------- 
Y:OSS ALPHA/BETA - NO RAD ADDED ( W A S T E )  
V'zNGERPRmr (559) 
p .--846 8260 (Water, Aqueous Waste) 

846 8260 (Water, Aqueous Waste) 
$:'.-1846 82708 (TCLP Extracts) 
t ,TAL METALS SW-846 (HG) 

B o t t l e  I D  

9810997-001,001 
98A0997-001,001 
98AO997-001.002 
90A0997-001.003 
98A0997-001.004 ' 

98A0997-001.005 e .  

98A0997-001.006 . 

--------------- 

Date Sampled: 
process contact: M. AYCOCX 
-'.ternate Contact: P. VALENTINELL1 

Phone 
5309 
6047 

Pager 
7508 

turning Excess Sample Material 

T-wdified sample material remaining after analysis is generally r6turned to 
:?e generator. The generator must be prepared to receive and daspose of 
cess sample material for applicable state and federal regulations. 

.:;ulatory exclusions for returning excess sample material are specified in the 
1 ;de of Colorado Regulations (CCR) 1007-3, Part 261.4(d) 'Samples'. If 
.-;oblems with the disposal of excess sample material are encountered, the 
..:-vironmental Coordinator for the generation area should be contacted for 
solution of the issues. 
.:ring analysis will be returned. 
.eservation purposed will not be returned. 

Only sample material which has not been modified 
Material which has been acidified for 

-~.iiTER-DEPAR+J!MKNT DELIVERY: 

::4 iver To : 
auilding : organization: 

.. -.:te: 02/03/98 Page: 4 

C1 
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CLIENT: ICF Kaiser-98A0997 - 7' 8 5-3' mI( OfiDER: 11830-001-001-9999-00 
' SAMPLE 

-003 
- 

I 

SIlE ID 

! 

ANALME 
S i l ver ,  Total 
Aluminum, Total 
Arsenic, Tcrtal 
Ehrl~pm, Total 
Ekrylllum, Total 

C:acMun. Total 
C&lL Total 
Chrartfm. Total 
C:opper, Total 
Iron. Total 
Mkrcury, Total 
Potassiwn. Total 
Liullm, Total 
Magnesium. Toh i  
Manganese, Total 
Plolybdemae, Total 
Sodim, Total 
Nlckel , Total 
Lead, Total 
Antiw, Total 
Selenium. Total 
Tin. Tot,al 
Strontium. Total 
Thallim, Total 
Vanadium, Total 
Zlnc, Total 

m- 

CdlCiUS. Total 

I 

68 

REW LOT %: 98026376 

m t  

271 

- 
10.0 u 

1.6 u 
37.1 
0.20 u 

0.40 u 
0.60 u 

13100 

588 

3 1 0  

1140 

3200 

50300 

19.8 
1.3 

3. I 

26.0 
51.1 

64.0 
29.7 
2.2 
1.8 u 

14,6 
1 I1 

2.3 u 
2.5 
25.2 

REPORTS 
LIMIT 
-==-=I& 

i O J  
7 ' 4  
1.3 
7 4  
0-3 
O * %  

177 i 
0.6: 
1 . 2  
1.4 
1.3 

0.S 
0.fC 
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FINAL CLOSE-OUT REPORT RF, RMRS-98-253.UN 
FOR THE BUILDING 123 REVISION 0 * DECOMMlSSlONlNG PROJECT EFFECTIVE DATE: 9/24/98 

Attachment 9 

Asbestos Abatement Completion Document, Demolition Notification and 
Approvals 



Attachment 9 
RF! RMRS-98-253.UN 

MEMORANDUM 

To: Dorthea Hoyt 

From: Mike 

Date: May 11, 1998 

Subject: 123 Project Close-out 

Dorthea, per your telephone message earlier today, I have compiled 
some documentation that I hope will assist you in your endeavor to close 
out this project. Enclosed, you will find the two demolition notifications 
th CDPHE, the clearance air sample results for both wings, and the 
memos I sent out that clears the areas for normal occupancy. 

In regards to buildings 113, 114 and 123S, the Asbestos Charcterization 
Report Addendum to Building 123 Inspection (RMRS, March 1998) details 
the extent of the asbestos present in these facilities. The only asbestos 
containing materials left in 113 and 11 4 are non-friable window putty 
and roofing materials, which do not have to be abated prior to 
demolition. Building 123s is a metal structure with no suspect asbestos 
containing materials present at the time of inspection. 

Please call me if you need additional information. 



MEMORANDUM 

, 

To: Interested Parties, 

From: M.N. Schluterbusch 

Date: March 10, 1998 
Ed-- 

Subject: Clearance Air Sample Results, +%!est Wing 

Five clearance air samples acquired in the east wing of building 123 
under regulatory guidance of Colorado Department of Health and 
Environment Regulation #8 governing asbestos abatement clearance 
protocols indicate levels below 0.01 fibers per cubic centimeter or 70 
structures per square millimeter. As such, this area is clear for normal 
occupancy and requires no respiratory protection for asbestos fibers. 

Please be aware that all standard building operations, protocols and 
procedures are still in force as directed by building management. 



/ 
m c & :  2 500 brick 8teel: 3 w a d :  1 

e 

e 

other: 

-- 

I DEM.OLITION NOTIFICATION -- Colorado 

Denver West Remediation h Construct ion  
ampsly.  N.ms 

1819 Denver West 'Drive ,  Bldg 26 ,  S t e  20( 
9Ut.u 

Golded co 8 0 4 0  1 
mT ~ 

SWA zjp- 

-I 303 966-6598 
Koas 

BUILDIN0 OWNER: 

United  S t a t e s  Department o f  Energy 
Rocky Flats Environmental Tech S i t e  
NWk3 

S t a t e  Eighway 93 6 Cactus Ave. 
Brrccl 

GQ lden co 8040 1 * StllC *coQ 

r 303 1 966- 7000 
. phont 

E a s t  S i d e  o f  Building 123 1952 
Y u r  ad11 Wrilding N a m  (If tppllorblo) 

S t a t e  Highway 9 3  6 Cactus Ave 
Rocky Flats  Environmental Tech S i t e  
E m  

Golden J e f f e r s o n  co 8040  1 
crtr * up 

3 / 9 / 9 8  cbmletim date: 3/15/98 sfartdate: 

Michael N. Schluterbusch  

RFETS, T130I Golden, CO 8 0 4 0 1  
Mdrau =7 styc Z P  

505-80-565 1 5130198 
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MEMORANDUM 

To: Interested Parties, Building 123 

Date: March 27, 1998 

Subject: Clearance Air Sample Results, West Wing 

Five clearance air samples acquired in the west wing of building 123 
under regulatory guidance of Colorado Department of Health and 
Environment Regulation #8 governing asbestos abatement clearance 
protocols indicate levels below 0.01 fibers per cubic centimeter or 70 
structures per square millimeter. As such, this area is clear for normal 
occupancy and requires no respiratory protection for asbestos fibers. 

Please be aware that all standard building operations, protocols and 
procedures are still in force as directed by building management 



Y DEM.OLITION NOTIFICATION - 

Sp5fy type of makrkfs used in the construction of the building/stnrcturt, and amount, ii tons: 

-* 

Denver West Remediation 6 Construction 
C-wYN+ms 

1819 Denver West Drive-B-26, Ste 200 
oMb( 

Golden co 80401 
a4 surs w= 

( 303 966-6598 
pboos 

United States Department of Energy 
Rockg F l a t s  Enviroumentd Tech Site  

Huw 

S t a t e  Highway 93 6 Cactus Ave. 
%ucQ 

Golden co 8040 1 

* st& *coQ 

j 303 1 966-  7 0 0 0  
* moat 

West Side o f  Building 123 & 
B u i l d i n g s  113, 114, 123s 1952-74 
wi EcIme Ff rpphble) 

State %&hay 93 C Cactus h e .  

rcu wt 

T e r u i t p  
suocc . . 

Golden Jefferson CO 8040 1 
cltr c--Y ztp- 

Michael N. Sctrluterbusch 
t-h.trme(pL;llcp& Ke.sdgnstumkrsqrdrodabcsrwefOdahr) 

RFETS - T130I Golden, CO 80401 
Mdmu ctty suc a 

505-80-565 1 5130198 
C O ( d O C d f i U l 0 I  BpirtGcr- 

J 303 1 966-4215 da+7 t 4 a 5 h  
pban 0.rao of krpodoa 
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5TATE OF 
ROY Romer, Governor 
Pa& Shwayder, Executive Director 

tlkdicated to protecring and improving h e  health and environment of the F p f e  of Colorado 

4300 Cher Creek Or. 5. Laboratory and Radiation Services Division 
Denver, Cxorado 80246-1530 
Phone (303) 692-2000 
Located in Glendale, Colorado 

http://w.cdphestate.co.us 

81 00 Lowry Bbd. 
Denver CO 80220-6928 
(303) 692-3090 

COLORADO 

Glorado Department 
of Public Health 
and Environment 

DEMOLITION APPROVAL NOTICE 
This approval notice is granted subject to Colorado Air Quality Control Commission Regulation No. 8, Part B, adopted 
September 19, 19% and effective November 30, 19%, and the Air Quality Control Act C3.S. 1982 & 1995 (25-7-101 and 
25-7-501 et seq). This notice signifies that the structure was inspected for asbestos and CFCs and the demolition contractor 
has properly notified the Colorado Department of Public Health pursuant to Regulation No. 8, Part B. THE ORIGINAL 
APPROVAL NOTICE MUST BE POSTED ON SITE AT ALL TIMES. 

As a contractor, you my have to obtain other da,m&tion licenses and permits, depending on the requirements of the 
county and municipality in which the work is being performed. The Colorado Department of Public Health, Air 
Pollution Control Division strongly suggests that you check with county and muniapal authorities in order to 
determine any other local building/permitting requirements that musf be met. 

This approval notice is 
The actual scheduled work 

0 This approval notice has been issued to: 

valid from 03/09/1998 through 03/15/1998 
dates are from 03/09/1998 through 03/15/1998 

DENVER W. REMEDIATION & CONSIX 
1819 DENVER W. DR., #26 STE 200 
GOLDEN,CO 80401 

Asbestos Building Inspector: MICHAEL N. SCHLUTERBUSCH 
State Certification Number: 505-80-5651, Expiration: 02/13/1998 
Phone Number: (303) 9664215 
Inspection Date: 03/10/1998 

RECEIVED 

MAR 3 0 1998 

Denver West Remediation 
and Construction, L.L.C. 

For the location specified below: 

BLDGS lU, 114,l23S, 123 
STATE FfWY 93 & CACTUS AV 
GOLDEN 
JEFFERSON COUNTY 

Approval Iswed on: 03/26/1998 
Record Number: 1585 
Notice Number: 98JE1355D- 
Amount Paid: $55 
Check Number: 300384 

Immediclrety notifi the Asbestos Unit of projea nuniijicm'om by fa at 782-0278 and the appropriate county health departmeru 
by far. Projea modifications include changes in the scope of work or the scheduled work dates. 

dn-tbiin\ 111% ~~k 41690 L- 61091 ~ o d r  T-J ti U a m U x s V a m ~  rmt 

7 \ \  
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DUE DATE 
ACTION 

APR 0.9 

AMGO:AMD:SRS:0686 1 

Approval for the Demolition of Buildings 113, 114, 123, and 123s 

Marvin Brailsford 
Vice President, Safeguards Security, Site Operations and Integration 
Kaiser-Hill Company, L.L.C. 

_I. -_ - - - 
After reviewing the requirements o f  the Department of Energy Order 

-4300.lC for building 123; submitted February 20, 1997, and the revised 

4300.1C requirements for buildings 113, 114, 123s submitted 

March 13, 1998, the demolition of buildings 113, 114, 123, and 123s is 

hereby approved. 

cc: 
L. Lewis, AMGO, RFFO 
T. Lukow, AMD, RFFO 

I I  
S. Schiesswohl, AMD, RFFO 

Reviewed for Addressee 
Corres. Control RFP 

Ref Ltr. # 

Steven R. Schiesswohl 
Realty Officer 

L. .. . ._ . . 

.- .. 

-. 



Denver West Runadlation 

nrtorlng the u~-.nt 
D WR C and Construction. LLC. 

1819 Denver West Dnve 
Building 26, Suite 200 
Golden, CO 80401 
Phone: (303) 215-1 103 
Fax: (303) 2 15-1 450 

April 14, 1998 

Mr. Robert Johannes 
Colorado Department of Public Health and Environment 
4300 Cherry Creek South Drive 
Denver, CO 80246 

DEMOLITION NOTIFICATION FOR ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE; 
BUILDING 123 - WEST SIDE AND 11 3,114,123s - 98-DWRC-365 

Denver West Remediation and Construction (DWRC) received a Demolition Approval Notice 
(No. 98JE1355D-) on March 30,1998, for Buildings 113,114,123S, and 123. Per our 
conversation on April 9, 1998, you indicated that this permit was issued to take care of the west 
side of Building 123 and the ancillary buildings depicted on the notice. 

DWRC is anticipating a release to start demolition on the facility on April 15, 1998. The entire 
demolition effort is expected to proceed until the end of April. This letter is to inform you of our 
anticipated dates and forward the attached Demolition Notification for the west side of Building 
123 and Buildings 1 13,114, and 123s. This letter and form will be attached to the Demolition 
Approval Notice as documentation. 

If you have any questions, please contad me at (303) 966-8082. DWRC will keep you informed 
of any changes that may occur. Your help is appreciated. 

T. G. Bourgeois 
Manager, Construction Managemen; 

TGB:mrnc 

cc: 
Bengei, Paul 
Dorr, Kent 
Records 



5TATE OF COLORADO 
Roy Romer, Governor 
Patti Shwayder, Executive Director 
Dedicated to protecting and impm'ng the health and environment of the p p l e  of Colorado 

HAZARDOUS MATERIALS AND WASTE MANAG €WENT DlVlSlON 
httpd/wvw.cdphestate.co.uJ/hml 

4300 Che Creek Or. S. 222 S.6th Street. Room 232 
Denver, C z r a d o  80246-1 530 
Phone (303) 692-3300 Phone (970) 248-71 64 of Public Health 
F ~ x  (303) 759-5355 Fax (970) 248-71 98 and Environment 

Grand Junction, Colorado 81 501 -2768 Colo~do Dcpvnnent 

April 22, 1998 

Mr. Bill Fitch 
Building 123 Project Manager 
U.S. Department of Energy 
P.O. Box 928 
Golden, CO 80402-0928 

RE: 

Dear Mr. Fitch: 

Building 123 Demolition Plan Approval 

The Colorado Department of Public Health and Environment, Hazardous Materials and Waste 
Management Division (the Division), has reviewed the Demolition Plan for Building 123 Demolition 
Project (hereafter called the Plan) submitted for the Rocky Flats Environmental Technology Site 
(RFETS) on February 17, 1998. The Close-Out Radiological Survey Plan for the 123 Cluster has 
been provided to the Division. Currently, final surveys have been completed for the east-wing of 
Building 123 and Buildings 114 and 123s. Based on our review of the information provided, all 
remaining materials and structures within these buildings have met the unrestricted release standards, 
with the exception of the concrete slab. Contaminated areas within the slab have been sealed 
with a weather proof epoxy coating and covered with a steel plate. Final surveys for Building 1 13 
and the west-north wing of Building 123 have not been completed. As a result, the Site is not 
presently able to demonstrate that those remaining structures have met the unrestricted release 
standards. 

0 
1 

Although the sequence of areas to be demolished may have changed, based on our conversations with 
the Site, the remaining information in the Plan is accurate. The Division hereby approves the 
Demolition Plan for Building 123 Demolition Project. Although ultimate disposition of the slab is 
pending, demolition of the surrounding walls and roof can proceed. This approval, however, does not 
include Building 113 and the west-north wing of Building 123. Once the final radiological survey 
results have been provided to the Division for review, the Division will make a determination on the 
inf'onnation. Once we have completed our review, we will issue our decision as to whether or not the 
Site can proceed with the demolition of these buildings. 

If you have any questions regarding this matter, please contact Chris Gilbreath at (303) 692-3371. 

D&D Project Coordinator 

cc: T. Rehder, EPA 
S. Gundemon, CDPHE 
D. Miller, AGO 
K. Dorr, Kaiser-Hill, T-l30F 
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98- RF-02467 Msy 8, 1998 

Keith A. Klein 
Deputy Manager for Technical Programs 
DOE, WFO 

REQUEST FOR AUTHORIZATION TO COMMENCE DEMOLITION - AI"-085-98 

Ref: 

Kaiser-Hill (K-H) is submitting written notification to the Office of the Assistant Manager for 
Environmental Compliance informing DOE that K-H is ready to proceed with the demolition of the 
remainder of the Building 123 cluster. 

In accordance with reference (a), K-H is requesting written notification to commence this work, 

If you have any questions on this matter, please contact Jill Bruse at extension 4807 or pager 212-3377. 

(a) K.A. Klein Itr, 05078. to A. M. Parker, Environmental Readiness Evaluation, June 30, 1997 

&&E 
Alan M. Parker 
Vice President 
Closure Projects Integration 

SJB:rwa 

Original and 1 cc - K. A. Klein 

cc: 
Mike Erickson 

TYYIST INITLALS: Kaiser-Hill Company, L.L.C. 
C o m e r  Address. Rocky Flats Environmental Technology Site, State Hwy. 93 and Cactus, Ro&y Flats, CO 8 0 6 7  * 3C3 966.7RW 
.\fs:ftlig .4ddrtjs P.O. Box 464, Golden. Colorado 80402-0464 

ev. 1/98) 



United States Government Department of Energy 

e memorandum 
DATE: 

REPLY TO 
A T W  O F  

SUBJECT: 

TO. 

AMEC: ECD:MOE:03 3 65 

Approval to Proceed with Building 123 Demolition 

Alan Parker, Vice President 
Closure Projects Integration 
Kaiser-Hill Company, L. L. C 

Rocky Flats Field Office 

Your request ‘Letter, 98-RF-02467, dtd 5/8/98, subject as above’ to commence Building 

123 Demolition is approved for the north and west wings. The Rocky Flats Field Office 

Environmental Readiness Evaluation (ERE) team will continue to monitor the project to 

ensure that start-up is smooth and that the post-start-up findings are closed. 

Deputy Manager for Technical Programs 

cc: 
E. Kray, CDPHE 
R. Warther, DNFSB 

J. Legare, AMEC, RFFO 
M. Weis, AMPA, RFFO 
D. Lowe, AME, RFFO 
B. Fitch, E m ,  RFFO 

T. Wwdock, EH-24, HQ 



Attachment 10 
RF/RMRS-98-253.UN 

PROPERTY CONTROL NUMBER L ~ L ’ O O O  BO f - 

MANUFACTURE NAME N A  

THE FOLLOWING ARE EXCLUSIONS NOT AUTHORIZED FOR DESTRUCTION 
USING THIS CERTIFICATE 

Nuclear Materials: (41 CFR 10142.1 102-4) Chemicals: (41 CFR-42.1102-7) 
Upholstered or Clothcovered items: (41 CFR 101-42&44.108.5) Weapons: (41 CFR 101.309-8) 

Gas Cylinders (41 Cm 101-42.1 107-7) Software: (41 CFR 101-42) 
Batteries: (41 CFR 42) Safes: (41 CFR 101-42.1102-1) 

Flags: (41 CFR 101-45.1&46202) 

Destruction of the above must be requested under separate letter to the Dyncorp of 
Colorado, Inc., Property Administrator 

Under the provision of the Federal Acquisition Regulation, Paragraph 45.61 1 (2) the proep 
described above has been destroyed under contr&t Kl/ 4/52 3-6 M C ,dated 9/23? 

lck5k Ord& 8 

estruction Official 

SI le\% . 
Signature of pfoperty Custodian or Desuuaion Official Date 

Dor&rdc L. f3-h 
Name and Title of &interested Witness 

Thd? r 
DATE 

Print I$h)-ne wd Ticle of Property Management 



PROPERTY CONTROL NUMBER L ~Ooac?Q.32 

SERIAL NUMBER - / /y  

MANUFACTURENAME NA 

THE FOLLOWING ARE EXCLUSIONS NOT AUTHOREED FOR DESTRUCTION 
USING THIS CERTIFICATE 

Nuclear Materials: (41 CFR 10142.1102-4) 
Upholstered or Cloth-covered items: (41 CFR 101-42&44.108.5) 

CJas Cylinders (41 CFR 101-42.1 107-7) 

Chemicals: (4 1 CFR-42.1102-7) 
Weapons: (41 CFR 101.309-8) 

Sohare :  (41 CFR 101-42) 
Batteries: (41 CFR 42) Safes: (41 CFR 101-42.1102-1) 

Flags: (41 CFR 101-45.1&46202) 

Destruction of the above must be requested under separate letter to the Dyncorp of 
Colorado, Inc., Property Administrator 

- 

Under the provision of the Federal Acquisition Regulation, Paragraph 45.611 (2) the proeprty 
described above has been destroyed under con&ct M 4/52 38 M c ,dated 9/2S/PT 

sl@l% 
or Destruction Official Date 

D * r & c 4  L, d o v # -  
m e  and Title OfDsintereSted Wimess 

W d 9 V  
DATE’ ‘ 

Print ,-e and Titie of Property Management 

S i d a t u r e  of Property of Property Administrator DATE 
e 



CERTIFICATE OF DIESTRUCTION 
FOR 

GOVERNMENT PROPERTY 
- -. 

LO00000451 

PROPERTY.CONTROL NUMBER L L W ~ O Q O  YS/ 

J 

MANUFACTURE NAME /I/A 

TEE FOLLOWING ARE EXCLUSIONS NOT AUTHORIZED FOR DESTRUCTION 
USING TE-IIS CERTIFICATE 

Nuclear hfaterials: (41 CFR 101-42.1 102-4) 
Upholsrercd or Cloth-covered items: (41 CFR 101-42&44.108.5) 

qas Cylinders (41 CE% 101-42.1 107-7) 

Chemicals: (41 CFR-42.1102-7) 
Weapons: (41 CFX 101.309-8) 

Software: (41 CFR 101-42) 
Batteries: !41 CFR 42) Safes: (41 CER 101-42.1102-1) 

Flags: (41 CFR 101-45.1&46202) 

Destruction of the above must be requested under separate letter to the Dyncorp of 
Colorado, Inc., Property Administrator 

Under the provision of the Federal Acquisition Regulation, Paragraph 45.61 
described aboye has been destroyed under contract -.@/ 4/52 38 PI C 

5)tt3 Ig0 
Si;natlre of &&-ty Custodian or Destruuion Official Date 

Signature of Disintdted Wimess 

~~ ~ 

I'rint Kajne and Title of Property Management 

3--//g/? f 
DATE 

D A E  

. -  



. - -  CERmICATE OF DESTRUCTION I 

FOR 
GOVERNMENT PROPERTY LO00000807 - .__ - -- 

PROPERTY CONTROL NUMBER L #QOQO_ 807 

S SEIUAL NUMBER Ala -_ JL,M,?~ - .  12~3 

THE FOLLOWING ARE EXCLUSIONS NOT AUTHORIZED FOR DESTRUCTION 
USING THIS CERTIFICATE 

Nuclear Materials: (41 CFR 101-42.11024) 
Upholstered or CIoth-covered items: (41 CFR 101-42&44.108.5) 

Gas Cylinders (41 CFR 101-42.1 107-7) 

Chemicals: (41 CFR-42.1102-7) 
Weapons: (41 CFR 101-309-8) 

Software: (41 CFR 101-42) 
Batteries: (41 CFR 42) safes: (41 CFR 101-42.1102-1) 

Flags: (41 CFR 101-45.18~46202) 

Destruction of the above must be quested under separate le- to the Dyncorp of 
Colorado, Inc., Property Administrator 

Under the provision of the Federal Acquisition Regulation, Paragraph 45.61 1 (2) the proeprty 
described above has been destroyed under contract Kf/ 4/52 H M C ,dated r/..S/97 

7 h k  &de i3 kRr3 Gur wete 

41 19\% 
Date or Destruction Official 

D o r i h  L. &"t 

5// d?g' 
DATE' 

. _  
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SOIL SAMPLING AND ANALYSIS PLAN 
TO CHARACTERIZE 

INDIVIDUAL HAZARDOUS SUBSTANCE SITES (IHSSs) 
121 AND 148 

AT BUILDING 123 

0 

1.0 INTRODUCTION 

1.1 PURPOSE 

The purpose of a Sampling and Analysis Plan (SAP) is to characterize the presence or absence 
of hazardous andor radioactive contamination in the soil beneath the Building 123 concrete slab, 
leaks adjacent to selected sumps, process waste lines, and pits, localized spills and the general 
condition of the surrounding grounds. The goal of the field investigation is to determine the 
presence of contamination in the soil to support the decontamination and demolition of Building 
123 and fulfill criteria defined by the Proposed Action Memorandum (PAM) for the 
Decommissioning off3uilding 123(RMRS 1997a). 

The objective of the SAP is to define specific data needs, sampling and analysis requirements, 
data handling procedures, and associated Quality Assurance/Quality Control (QNQC) 
requirements for this project. All work will be performed in accordance with the Rocky Mountain 
Remediation Services, L.L.C. (RMRS) Quality Assurance Program Description (QAPD) (RMRS 
1997b). * 1.2 'BACKGR0"ND 

Building 123 is located on Central Avenue between Third and Fourth Streets at the Rocky Flats 
Environmental Technology Site (RFETS, Figure 1-1). The Building 123 area encompasses 
overlapping IHSSs 121 and 148 and a portion of RCRA Unit 40 (Figure 1-2). 

Four (4) associated Potential Areas of Contamination (PACs), 100-601, 100-602, 100-603, and 
100-61 1 have been identified in the RFETS Historical Release Report (HRR, DOE 1992~). The 
PACs were established as the result of documented spill incidents. 

Unconfirmed reports of contaminant spills have been indicated in interviews with building 
employees. In the late 1960's or early 1970's a cesium-contaminated liquid was spilled on the 
concrete floor in Room 109C (Figure 1-2). The floor was immediately sealed to immobilize the 
contamination. No further action was initiated to address consequences of the spill. 

1.2.1 IHSS 121 . 

IHSS 121 consists of RCRA Unit 40 underground Original Process Waste Lines (OPWLs) P-1, 
P-2, and P-3, which were designated in the Final Phase l RCRA Facility lnvestig~tion/Remed/ 
lnvestigation (RFVRl) Work Plan For Operable Unit 9 (DOE 1992a). The area has also been 
identified as PAC 000-121 in the HRR. The OPWL system constitutes former Operable Unit No. 
9 (OU 9) and RCRA Unit 40, the plant-wide process waste system comprised of tank and 
underground pipelines constructed to transport and temporarily store process wastes from point 
of origin to on-site treatment and discharge points. . 
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Figure 1-1 Building 123 Site Location 
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Figure 1-2 Location of Building 123 and Associated IHSSs 121 and 148 



SOIL SAMPLING AND ANALYSIS PLAN RF/RMRS-97-023 
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All process waste generated from 1952 to 1968 was transferred from Building 123 to Building 441 
through line P-2, which ran below the west side of the east wing before exiting at the southeast 
corner of the building. In 1968 the east wing was extended about fifty (50) feet to the south. 
Prior to the building addition, two manholes (MH-2 and MH-3, Figure 1-2) were constructed and 
the line was extended south to MH-2, then east to MH-3, and north to MH-4, before assuming the 
original path at P-2. The extension was designated as P-3. One manhole was abandoned and 
covered by the building addition. In 1972, a west wing was constructed, extending south from 
the northwest corner of the original building. Prior to construction of the wing, line P-1 was 
installed to transfer waste to manhole MH-1, then east to a junction with P-3 at MH-2 (Figure 1-2). 
The lines transferred the following process waste from Building 123: 

Rev I ,  Page 4 of 20 
Date Effectwe: 05/20/98 

e Acids: nitric acid (HNO,), hydrofluoric acid (HF), sulfuric acid (H,SO,), hydrochloric acid 
acetic acid (C,H,O,), and perchloric acid (HCIO,); 

e Bases: ammonium hydroxide (",OH) and sodium hydroxide (NaOH); 

Solvents: acetone, alcohols, cyclohexane, toluene, xylenes, triisooctomine. and ether; e 

e Radionuclides: various isotopes of plutonium (Pu), americium (Am), uranium (U), and 
curium (Cm); 

0 Metals: beryllium (Be) (trace amounts); and 

Others: ammonium thiocyanate, ethylene glycol, and possible trace amounts of e 

polychrorinated biphenyls (PCBs) (DOE 1992a). 

In 1982, P-2 and P-3 were abandoned and plugged with cement. In 1989 the process waste 
transfer system was upgraded, including removal of the east-west section of P-1 between MH-2 
and MH-3. The north-south section of P-1 between Building 123 and MH-1 was converted to the 
new process system, Three large, interconnected concrete sump pit areas were installed in 
Rooms 156, 157, and 158 to accommodate process waste system backup. Pipe was installed 
connecting MH-1 to Valve Vault 18. A second building addition was also made to the south end 
of the east wing, partially overlying line P-3 (Figure 1-2). 

Currently, all process waste throughout Building 123 is collected in floor sumps. Each sump 
collects and temporarily stores liquid waste which is then pumped through overhead lines into a 
main floor sump in Room 158. The waste is then gravity-fed through P-1 to Valve Vault 18, then 
to underground Tank T-2 (Tank 853) at Building 428, and finally to Building 374 for treatment 
(Figure 1-2). 

1.2.2 IHSS 148 

A detailed characterization of former Operable Unit No. 13 (OU 13) was conducted from 
September 1993 to February 1995 as part of a Phase I RCRA RFI/RI. The characterization 
included high-purity germanium (HPGe) surveys, vertical soil profiles, surface soil sampling and 
soil gas surveys. The investigation identified an area of reported small spills of nitrate-bearing 
wastes along the east side of Building 123 and a potential for soil contamination beneath the 
building due to possible leaks in OPWL P-2. The area was established as IHSS 148 and 
detailed in the Final Phase I RF//R/ Work Plan for Operable Unit 73 (DOE 1992b). The area has 
also been identified as Under Building Contamination (UBC) 123 and PAC 100-148 in the HRR. 

Thirty-four (34) analytes were detected in the surface soil survey, including twenty-six (26) 
inorganic compounds and eight (8) radionuclides. Eleven (1 1) analytes exceeded background 
limits at a minimum of one sample location throughout IHSS 148. Constituents that exceeded 
minimum detection levels or activities are indicated in Table 1-2. 
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I 

Constituents Detected 
Above Minimum 

Detection Levels or 
Activi t ies 

e 

Maximum Background Tier II Soil Action 
Concentration Limits" Leve 1 sb 

Chromium 

Cobalt 

95.6 mglkg 24.9 mgkg 4860 mg/kg 

28.7 mg/kg 24.8 mglkg 123,000 mglkg 

Copper 

Lead 

Nickel 

43.4 mglkg 27.3 mgkg 81,800 mg/kg 

165 mg kg 61.4 mgkg 1000 mgkg 
~~ I 52.4mgkg 1 26.8mgkg ~ 1 40,900mgkg 

~~ 

Strontium 

Znc . *  

 mer ria urn.^^' 

94.7 mglkg 90.1 mgkg >I ,OOO,OOO m@g 

1.220 m m g  86.6 mgkg >1,000,000 mgkg 

0.1 97 f 0.032 0.0227 pCi/g 38 pCi/g 
pCi/g 

PIutonium~2w~z40 

u ranium-25y'234 

0.1 69 f 0.04 pCi/g 0.066 pCi/g 252 pCi/g 

2.04 k 0.396 pCVg 2.253 pCi/g 307 pCi/g 

a Source: DOE 1995, Geochemical Characterization of Background Surface Soils: Background Soils 
Characteiization Program, May. 

on office worker exposure to soil; radionuclide action levels are based on annual dose limits. 
Source: DOE 1996, Final Rocky Flats Cleanup Agreement, July. Metal analyte action levels are based 

Result indicates total chromium (chromium lit + chromium VI). 
Result indicates chromium VI only. Action level for chromium Ill is >1,000,000 mgkg. 

Uranium-pB 

n 

2.1 4 f 0.309 pCi/g 2.00 pCi/g 103 pCi/g 
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The soil-gas survey was conducted on a 25-foot grid in accordance with the 0413 RFI/RF (DOE 
1992b) work plan. Samples were analyzed in the field using Gas Chromatography Mass 
Spectrometry (GCIMS). Sixty-four (64) soil-gas locations were sampled during the survey. 
Thirteen (1 3) samples contained volatile organic compound (VOC) levels in excess of the 1 
method detection limit. Benzene, toluene, ethylbenzene, and xylene (BTEX) fuel constituents- 
were detected in samples collected from the perimeter of Building 123 and within the east and 
west wings of the building. Trichlorofluoromethane (TCFM) was detected in nine samples 
distributed throughout the IHSS 148 area at levels up to 2.6 pg/ L. Tetrachloroethene (PCE) was 
detected at 1.5 pg/ L in a sample collected to the east of Building 123. The presence of organic 
extraction constituents is consistent with unconfirmed reports that such liquids used in radionuclide 
analyses were occasionally disposed onto the soil surface outside of Building 123 and allowed to 
evaporate. Analyses results indicate that subsurface infiltration precluded full evaporation. 

1.2.3 

The Building 123 area encompasses a portion of RCRA Unit 40, which includes all active 
overhead and underground and process waste lines in and around Building 123. No other RCRA 
unit exists within the Building 123 area. A plan for partial closure of RCRA Unit 40 will be written 
to characterize and manage all active OPWLs associated with Building 123, as all abandoned 
lines were properly decommissioned prior to implementation of RCRA regulations. 

1.2.4 

PACs 100-601, 100-602, 100-603, and 100-61 1 were identified in the HRR, and involve potential 
impact to the soils surrounding Building 123. All of the four (4) PACs are located in Figure 1-2. 
The following outlines the nature of each PAC by describing the occurrence, constituents 
released, and response to the occurrence. 

PAC 100-601, Phosphoric Acid Spill 
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L 

Resource Conservation and Recovery Act (RCRA) Unit 40 

Potential Areas of Contamination (PACs) 

On April 13, 1989, two five-gallon plastic containers of phosphoric acid, which were among other 
containers of waste chemicals awaiting disposal in a storage cabinet outside of Building 123, 
deteriorated and leaked a portion of the contents onto the paved ground surface. Approximately 
one gallon of 1, 2 ethylhexyl phosphoric acid leaked from the containers. At the time the release 
was detected, approximately eight ounces of the liquid were present on the ground within the 
vianity of the cabinet. The spill was contained and the remaining liquid was properly disposed- 
No further action was required to address consequences of the spill. 

PAC 100-602, Process Waste Line Break 

On April 13,1989, Valve Vault 17, located on Cottonwood Avenue between Building 443 and 
444, was found to be flooded with approximately 1,200 gallons of aqueous waste. Subsequent 
investigation indicated that the source of the waste was a break in the active portion of P-1 in 
manhole MH-1 (Figure 1-2). Leakage from the break had migrated into bedding material 
surrounding the pipe and ultimately reached Valve Vault 17 through either pipe bedding materials 
(Le., soils) or a PVC electrical conduit. The release also migrated into a section of the OPWL 
network. Discharge of Building 123 process waste into the broken line was discontinued on 
April 18, 1989, five days after the initial detection of release at Valve Vault 17. The potentially 
affected area includes the active process waste line between MH-2 and Valve Vault 18; the 
process waste line between Valve Vault 18 and Valve Vault 17, soils surrounding Valve Vault 18 
and Valve Vault 17, and OPWL P-3 between MH-2 and MH-3. In July 1989, groundwater 
containing blue dye used several months earlier to trace the release was observed seeping into 
excavations around Valve Vault 18, 
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The release consisted of Building 123 process waste. An estimate was made of Vpes and 
quantities of materials released to the environment during the five-day period betvieen detection 
of the release and diversion of Building 123 wastes from the broken line. The estmate was 
based on typical daily quantities of wastes discharged from Building 123. 
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e 25 gallons urine; 

e 1.5 Ibs. ammonium thiocyanate; 

e 

e 
12.5 gallons nitric acid (concentration unknown); 
20 gallons hydrochloric acid (concentration unknown); 

1 .O Ibs. ammonium iodide; and 
2.5 Ibs. ammonium hydroxide (concentration unknown). 

0 

e 

The above wastes would have been diluted-in approximately 2,000 gallons of tzp water. 

Minor amounts of naturally-occurring uranium were detected in soil and water samples collected 
after the release. Alpha activity up to 140 pCi/L was recorded in samples of the waste from 
Valve Vault 17. One water sample from MH-2 also contained eight percent ethylene glycol. Soil 
sampling was conducted to determine the source and extent of the release (See Section 1.2.2). A 
temporary surface line was installed, and a replacement underground line was ins:alled in 1989 as 
part of the process line upgrades. Since the affected areas were located near existing IHSSs 
scheduled for investigation and remediation activities, no cleanup was initiated. Vlater and soil 
samples collected for several weeks after the release indicated that contamination levels (nitrates, 
chlorides and pH) decreased steadily after the broken line was bypassed. 

PAC 100-603, Bioassay Waste Spill 

On June 9,1989, OPWL P-1 was under excavation and replacement due to a beak in the line 
(PAC 100-602). The excavated end of the broken line as temporarily capped wi;h a plastic bag, 
and Building 123 process waste was rerouted to bypass the broken line. A pump used to 
reroute the waste failed and allowed the waste to overflow into the broken line. A portion of the 
waste leaked around the plastic bag and into the excavation. The release was confined to the 
excavation. 

0 

The release consisted of bioassay waste containing hydrochloric acid and nitric acid. The waste 
exhibited a pH of approximately 1. The waste may also have contained urine, and up to a 
combined total of 1.5 gallons of ammonium thiocyanate, ammonium iodide and ammonium 
hydroxide. The estimated maximum volume of the spill was 30 gallons. The released material 
commingled with rainwater in the excavation. 

Potential flow from the excavation was contained with earthen berms. Approximately 100 gallons 
of rainwater contaminated by the spill were neutralized, pumped from the excavation, and 
transferred to the process system for treatment in Building 374. Samples were ccllected to 
evaluate the spread of contamination. Results indicated that contamination was restricted to the 
excavation within eight feet of Building 123. No further action has been initiated. 

PAC 100-61 1, Building 123 Scrubber Solution Spill 

On November 7, 1989, an inoperative pump in the Building 123 process waste transfer system 
caused the Building 123 Scrubbers 1 and 3 to overflow, spill scrubbing solution into a bermed 
area outside of the building and into three sump pits in Rooms 156, 157, and 158 (Figure 1-2). All 
of the spilled solution was contained within secondary containment structures, and none of the 
solution was believed to have impacted the environment. The pits were pumped out and the 
concrete liners properly sealed. The transfer pump failure was determined to be ihe result of 
blockage caused by giass filtering wool. c! 



SOIL SAMPLING AND ANALYSIS PLAN R F/R M RS-97-023 
TO CHARACTERIZE INDIVIDUAL - Rev. 1, Page 8 of 20 

Date Effective: 05/20ioa HAZARDOUS SUBSTANCE SITES (IHSSs) 
121 AND 148 AT BUILDING 123 

The scrubbing solution consisted primarily of water and was used to scrub acids and salts used 
in Building 123. Approximately 50 gallons were released to the bermed area, and several 
hundred gallons were contained in the three sump pits. Analysis indicated that the solution 
contained in the bermed area exhibited a pH of 1.6; the solution in the three pits indicated a pH of 
6.0. All spilled materials were contained and transferred into the Building 123 process waste 
transfer for eventual treatment at Building 374. 

1.3 GEOLOGY 

The local geologic setting includes an industrial area that has been gradually developed. The 
natural soils have been disturbed and replaced by fill during installation of the OPWLs and 
covered by pavement and structures including Building 123. The soils, fill, pavement, and 
structures are underlain by Rocky Flats Alluvium which averages about 38 feet in thickness and 
is composed of poorly to moderately sorted clay, silt, sand, and gravel. The Cretaceous 
Arapahoe Formation underlies the superficial material and is mainly claystone and silty claystone 
with sandstone bodies present. Groundwater exists below the site at a depth of approximately 
12-1 7 feet and flows in a generally eastward direction. 

2.0 SAMPLING RATIONALE 

Historical information detailed in Section 1.2 provides general indications of the types of 
compounds anticipated at each IHSS, and was used to develop a systematic sampling strategy 
for this investigation. The sampling rationale is based on historical data. Sample points were 
selected at biased locations and randomly at other areas. Preliminary sampling will be restricted 
to soils underlying and surrounding Building 123. 

The following conditions were considered in the development of the sampling strategy: 

0 The operating history of Building 123 suggests that contaminants may have been 
released into the environment; 

0 The physical and chemical properties of the contaminants suggest a chronic presence if 
released into the environment: and 

0 Historical data indicate the presence of contaminants in quantities above the maximum 
background concentrations defined by Site Procedure 4-U50-REP-1006, Radiological 
Characterization of Bulk or Volume Materials and the Background Geochemical 
Characterization Report (DOE 1993). 

The conceptual models of contaminant migration involve percolation downward through the 
vadose zone (generally less than 10 feet thick) to the water table. The groundwater flow in this 
area is predominantly to the northeast. Contaminants may volatilize or biodegrade before 
reaching the shallowest groundwater zone. Contaminant concentrations are also reduced by 
dispersion during migration through the porous Rocky Flats Alluvium. Paved portions of the 
Building 123 area provide an additional impedance to contaminant migration, as precipitation is 
diverted to the storm water drainage system instead of percolating through the ground surface 
(DOE 1992b). 
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3.0 DATA QUALITY OBJECTIVES (DQOs) 

The U. S. Enuronmental Protection Agency (EPA) has established a process to direct Superfund 
decision-making as the basis for developing DQOs. DQOs are designed to ensure that the 
type, quantity, and quality of environmental data used in decision making are appropriate for the 
intended application. Data requirements to support this  project were developed and are 
implemented in the project using criteria established in Guidance for the Data Quality Objective 
Process, Q&G-4 (EPA 1994). 

The data quality objective process consists of seven steps and is designed to be iterative; the 
outputs of one step may influence prior steps and cause them to be refined. Each of the seven 
steps are described below for the investigative area in Figure 4-1. The data collected from this 
investigation will be compared to the Tiers I and I I  action levels of the Rocky Flats Cleanup 
Agreement Action Levels and Standards Framework for Surface Water, Groundwater and Soil to 
determine if remediation is necessary for the Site. 

3.1 STATE THE PROBLEM 

Previous investigations of the Site have identified various types of contamination that have either 
spilled the soil or leaked from various process lines and/or sumps. The purpose of this 
investigation is to determine the presence or absence of hazardous and/or radioactive 
contamination in the soil and impacting groundwater beneath the Building 123 concrete slab, leaks 
adjacent to selected sumps, process waste lines, and pits, localized spills and the general 
condition of the surrounding grounds. 

@ 3.2 IDENTIFY THE DECISION 

3.2.1 Soils 

Decisions required to be made using the data collected for subsurface soils include: 

0 Do activities of radiological contaminants in soil along process waste lines, sumps and pits 
exceed the RFCA Action Levels? 

Do VOCs, semi-VOCs, metals, PCBs, Total Organic Compounds and nitrate exceed the 
RFCA Action Levels? 

3.2.1 Groundwater 

Decisions required to be made using data collected for contaminants impacting groundwater 
include: 

NOTE: An independent groundwater SAP will be developed by Environmental Restoration (ER) 
to evaluate the impact, if any, to groundwater in the Upper Hydro-Stratigraphic Unit Alluvial 
materials and is not within the scope of this SAP. However, this data along with the soil sampling 
data will be used by ER to evaluate and rank lHSSs 121 and 148. 

Do contaminants of concern impact groundwater above the RFCA Action Levels? 

3.3 IDENTIFY INPUTS TO THE DECISION 

Inputs to the decision include radiochemical and chemical results from subsurface soil and 
groundwater samples for comparison to RFCA Action Levels. Analysis will be performed as ?) outlined in Table 4-4. 

\ .. 
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The investigative boundaries and rationale are detailed in Section 4 of this SAP 

3.5 DECISION RULE 

If the radiochemical activities or chemical concentrations in the subsurface soil exceed RFCA 
Action Levels for subsurface soil and groundwater, an evaluation, remedial action or management 
action is required. 

3.6 DECISION LIMITS 

Decision on further investigation will be based on Environmental Restoration Ranking and 
additional characterization, if required, will be based upon the analytical results. The sample 
locations were based on previous investigations, spills identified in the HRR, and the location of 
OPWLs and RCRA process lines. Groundwater monitoring will be performed in accordance with 
the RFETS Integrated Monitoring Plan (DOE 1997d). 

4.0 SAMPLING ACTIVITIES 

4.1 Sample Location and Frequency 

The sampling event will focus on the soils underlying and surrounding Building 123 as indicated in 
Figure 4-1. Subsurface soils will be sampled to a total depth of six (6) feet as described in 
Section 4.3, as historical data indicates that the presence of contaminants below this depth is 
unlikely (DOE 1992b). However, evaluation of sample analyses results may indicate a potential 
for groundwater contamination. 

Forty-six (46) locations will be sampled: six (6) will be collected immediately beneath the building 
slab at a depth of approximately one foot; twenty (20) will be located underneath the building 
slab at a depth of approximately six feet; and twenty-two (22) will be located in areas 
surrounding Building 123 (Figure 4-1). Locations were determined with respect to underground 
OPWLs and paved and unpaved areas. The investigation will focus on the following areas: 

e Unpaved areas along the east side of Building 123, to further characterize potential areas 
of volatile organic constituent contamination; 

0 Underground OPWLs beneath and to the south of Building 123; 

of the west wing of Building 123; 
0 Points at which the overhead waste process lines enter the subsurface at the south end 

0 PACs; 

0 Locations of process waste sumps, waste pumping stations, and OPWL junctions and 
elbows. 

side) According to Final Phase I RFI/RI Work Plan for Operable Unit 13, 100 Area (DOE 
1992) and personnel interviews, no contaminant spills or leaks have been reported in 
these areas, therefore, boreholes will be drilled at 50 foot intervals along the west 
boundary of the building. 

e Random samples will be used to characterize the remainder of the.Building 123 area, West 



Area of Concern 

Unpaved Areas 

0 P w LS 

lines 

PACs 

Sumps, pump stations, 

Random sampling (west 
side) 

Underground Process waste 

junc?:ons, elbows 

Reason # of DepthAnterva l  
Samples 

Potential VOC contamination 3 6 feet 

Potential contamination 1 4  6 feet 

Potential contamination 3 1 foot 

Potential contamination 3 6 feet 

Potential contamination 10  6 feet 
3 1 foot 

10 6 feet 
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Figure 4-1 Soil Sampling Locations 
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4.2 SAMPLE DESIGNATION 
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The site standard sample numbering system will be implemented in this project. A simple, unique, 
alphanumeric location code will be assigned to each sample while in the field. Prior to sample 
collection, each sample location will be established using tape and compass. Sample locations 
outside Building 123 will be marked with a reference flag or stake; locations on the building slab 

. will be marked with fluorescent spray paint. Sample numbers (Le., 98AOOOX.OOX.OOX) will be 
assigned to the project by the Analytical Services Division (ASD). In preparation of the final 
report, a matrix will be developed to correlate the individual sample numbers to location codes. 

4.3 SAMPLE COLLECTION 

Sample depths will be reached using a Geoprobe" truck-mounted hydraulic ram in accordance 
with Site Procedure 5-21 000-ER-OPS-GT.39, Push Subsurface Soil Sampling. Soil cores will be 
recovered continuously in two-foot increments using a 1 -inch diameter by 24-inch long stainless 
steel-lined California core barrel. Recovered soil will be placed into a stainless steel bucket until 
the desired depth is reached, at which time the soil will be composited by hand using a stainless 
steel trowel. However, VOC samples will be collected as grab samples and not composited. 
Cores will be monitored with a Flame Ionization Detector (FID) or a Photoionization Detector (PID) 
in accordance with Site Procedure 5-21 OOO-OPS-F0.15, Photoionization Detectors and Flame 
lonization Detectors for health and safety purposes. 

Locations beneath the building slab will be sampled by coring through the slab with a hand-held, 
rotary-type concrete corer to access the underlying soils. The procedures used for coring are 
outlined in RF/RMRS-97-125.UN, Concrete Sampling and Analysis Plan to Characterize the 
Building 123 Slab. This procedure will be modified to describe sampling through the slab prior to 
sampling activities taking place. Resulting holes will be properly back-filled with granular 
bentonite. 0 
A Radiological Control Technician (RCT) will scan each sample with a Field Instrument for the 
Detection of Low Energy Radiation (FIDLER). Equipment will also be monitored for radiological 
contamination during sampling activities. All sampling equipment will be decontaminated with an 
alconox solution, and rinsed with deionized water, in accordance with Environmental Management 
Department (EMD) Operating Procedure 5-21 000-OPS-FO.03, General Equipment 
Decontamination, Section 5.3. 1, Cleaning Steel or Metal Sampling Equipment Without Steam in 
the Field. All other sampling equipment will include standard items such as chain of custody seals 
and forms, logbooks, etc. The cores will be visibly inspected for signs of contaminant staining, 
then visually logged by the field geologist as per Site Procedure 5-21 000-ER-OPS-GT.01, 
Logging Alluvial and Bedrock Material. Additional samples will be collected if cores exhibit visible 
evidence (staining, odors, etc.) of contamination at shallower depths. 

Three (3) field duplicates will be collected to represent at least 5% of the sample batch to provide 
adequate information on sample variability, as 'defined in Guidance for Data Quality Objectives 
Process (EPA 1994). 

Sample points will be surveyed for location and elevation using Global Positioning System 
(GPS) equipment to ensure accuracy in data plotting. 

Health and safety requirements will be specified in an addendum to the Building 723 
Decommissioning Project Health and Safety Plan (RF/RMRS-97-022). Personal protective 
equipment (PPE) and air monitoring requirements, and hazard assessments not otherwise defined 
in the Building 123 PAM will be addressed in the addendum. 
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4.4 Sample Handling and Analysis 

Samples will be handled according to Environmental Management Department (EMD) Operating 
Procedures Volume/ Field Operations, OPS-FO. 1 3. Containerization, Preserving, Handling, and 
Shipping of Soil and Water Samples, Volume I ,  and OPS-FO.10, Receiving, Labeling, and 
Handling of Environmental Containers. 

Table 4-4 indicates analytical requirements. Samples will be submitted to an offsite, EPA- 
approved laboratory for analysis under a 30-day result turnaround time. 

R FIR M RS-97-023 
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0 ' 
/tical 

Medium 

Soil 

Soil 

Soil 

Soil 

Soil 

~ 

Soil 

Soil 

Soil 

e. 

Requirements for Soil Samples 

Number of E P A  Container Preservat ion Holding 
Samples Method Time 

46 samples EPA 1 (one) 250 ml Cool, 4' C 180 Days 
3 duplicates 601 0 wide-mouth 
3 rinsates glass jar 

46 samples EPA 2 (two) 125 ml Cool, 4' C 7 days 
3 duplicates 8260A wide-mouth 
3 rinsates glass teflon-lined 

46 samples EPA 1 (one) 250 ml Cool, 4" C 7 days 
3 duplicates 82708 wide-mouth until 
3 rinsates teflon-lined jar extraction, 

jar 

40 days 
after 
extraction 

46 samples EPA 1 (one) 250 ml Cool, 4 O  C 7 days 
3 duplicates 41 5.1 wide-mouth until 
3 rinsates teflon-lined jar extraction, 

.. 40 days 
after 
extraction 

46 samples EPA 300 1 (one) 250 ml Cool, 4" C 2 days 
3 duplicates Methods glass jar 
3 rinsates 

46samples EPA 1 (one) 100 ml Cool, 4" C 180 days 
3 duplicates 931 0 glass jar 
3 rinsates 
46samples NA" 1 (one) 250 ml None 180 days 
3 duplicates glass jar 
3 rinsates 

46 samples NA" 1 (one) 250 ml None 180 days 
3 duplicates glass jar 
3 rinsates 

~~~ ~~ 

Table 4-4 An; 

Analysis 

Target Analyte 
List (TAL) 
Metals 
target 
Compound 
List (TCL) 
Volatiles 

TCL Semi- 
Volatiles 

Total Organic 
Carbon (TOC) 

Nitrates 

Gross 
AlphdGross. 
Beta 

lsotopics 

p, Ad". 
( U n " P .  u=. 

PPPO) 

Gamma 
Spectroscopy 

" No EPA-approved method is currently in place for isotopics analysis. However, guidance is provided in 
procedures defined in Environmental Monitoring Support Laboratory (EMSL)-LV 0539-1 7, Radiological 
and Chemiczl Analytical Procedures for Analysis of Environmental Samples, March 1979. 
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5.0 DATA MANAGEMENT 
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A project field logbook will be created and maintained by the project manager or designee in 
accordance with Site Procedure 2-S47-ER-ADM-05.15, Use of Field Logbooks and Forms. The 
logbook will include time and date of all field activities, sketch maps of sample locations, or any 

- additional information not specifically required by the SAP. The originator will legibly sign and 
date each completed original hard copy of data. A peer reviewer will examine each completed 
original hard copy of data. Any modifications will be indicated in ink, and initialed and dated by the 
reviewer. Logbooks will be controlled through Document Control. 

Data for this project will be received from the laboratories in an Electronic Disc Deliverable (EDD) - 

and archived in the Soil and Water Database (SWD). This information will be provided to Kaiser- 
Hill (K-H) Analytical Services Division (ASD) and the SWD will be identified as the “Owner “of 
the data in the K-H database. Analytical results will be compiled into a sampling and analysis 
report. 

6.0 QUALITY ASSURANCE 

Analytical data collected during this sampling and analysis will be evaluated using the guidance 
established by the Rocky Flats Administrative Procedure 2-G32-ER-ADM-08.02, Evaluation of 
ERM Data for Usability in Final Reports. This procedure establishes the guidelines for evaluating 
analytical data with respect to precision, accuracy, representativeness, completeness, and 
comparability (PARCC) parameters. Data validation will be performed according to the RFETS 
Analytical Project Office (APO), Analytical Services Performance Assurance Group procedures, 
but will be done after the data is used for its intended purpose. Analytical laboratories supporting 
this task have all passed regular laboratory audits by the APO. 

6.1 QUALITY ASSURANCE PROGRAM 

The RMRS Quality Assurance Program describes how RMRS implements the requirements of 10 
CFR 830.120 through the RFETS site QA Program. Project specific organizational responsibilities 
must be identified. 

6.2 TRAINING REQUIREMENTS 

Training requirements for this project must be identified in a Training Implementation Matrix. 
Additional training identified will be documented through 1-31 000-COOP-01 required reading 
Conduct of Operations and 1-31 000-COOP 01 1, fre-Evolution Briefing. 

6.3 CORRECTIVE ACTION 

The site Corrective Action Process (CAP) and the RMRS QA-3.1, Corrective Action procedure 
and the occurrence reporting systems shall be utilized to handle items, services and processes 
not conforming to established requirements. 
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All documents must be prepared, reviewed and approved in accordance with RMRS DC-06.01, 
Document Control Program. If the activity is considered a Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA) removal action, all Administrative Records 
(AR) generated shall be identified, handled and submitted in accordance with the RMRS 
Administrative Record Document Identification and Transmittal (RM-06.04) Procedure. All non-AR 
records shall be handled in accordance with the RMRS Records Identification, Generation and 
Transmittal (RM-06.02) Procedure. All activities described in project documents shall be conducted 
in accordance with approved and controlled instructions and procedures identified in project 
specific documents. 

6.5 RECORDS 

Records generated for this project will be managed in accordance to the RMRS procedure RM- 
06.02, Records Identification, Generation, and Transmittal. Documentation will be entered into the 
Administrative Record in accordance with the RMRS Procedure RM-06.04, Administrative Record 
Document Identification and Transmittal. 

6.6 CHANGE CONTROL 

Design activities are conducted in accordance with the Site’s Configuration Change Control 
Program and the Integrated Work Control Program, 1 -454000-CSM-001. Activities are also 
conducted in accordance with the RMRS Conduct of Engineering Manual (COEM). 

6.7 PROCUREMENT 

Procurement activities are conducted in accordance the Site Procedure, 1 -W36-APR-111, 
Acquisition Procedure for Requisitioning Commodities and Services and the RMRS QAPD. 

6.8 INSPECTION AND ACCEPTANCE TESTING 

Inspection and Acceptance Testing is conducted in accordance with Site Procedures 1 -D23- 
QAP-10.02, Inspection 1-31 000-COOP 01 9, Returning Systems and Equipment to Service, 
1 -V51 -COEM-DES-210, Design Process Requirements and 1 -197-ADM-12.01, Control of 
Measuring and Test Equipment. 

6.9 MANAGEMENT ASSESSMENTS 

Management Assessments are conducted in accordance with the RMRS QA, 9-01, RMRS 
Management Assessments. 

6.10 INDEPENDENT ASSESSMENTS 

RMRS Independent Assessments are conducted in accordance with RMRS, QA-10.01, 
Independent Assessment and RMRS WI, QA-10.01, Conduct of Surveillances. 

6.11 QUALITY CONTROL (QC) 

The following QC sampling requirements will be used as necessary on this project: 

QC samples will be collected as part of the characterization at a frequency of 1 in 20 samples. 
The following types of QC samples will be collected to support characterization: 
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Duplicates: Duplicate (collocated) samples will be collected in the same manner and analyzed 
by the same analytical methods, in the same laboratory as the regular samples. These samples 
will be submitted blind to the laboratory. All duplicate samples will be collected using the same 
sampling equipment used for collection of the regular samples. Sampling equipment will be 
decontaminated while collecting regular and QC samples from the same location. 

. Equipment Rinsate Blanks: Will be prepared by collecting distilled water, poured over 
decontaminated sampling equipment, between collection of regular samples and collected only 
when sampling equipment is used. If equipment rinsate blanks will not be collected, all detections 
of COCs will be considered real and not attributable to cross contamination. 
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6.12 ANALYTICAL DATA 

Analytical data collected in support of the IHSS 121 and 148 soil sampling project will be 
evaluated using the guidance established by the Rocky Flats Administrative Procedure 2-G32- 
ER-ADM-08.02, Evaluation of ERM Oata for Usabilrty in Final Reports, This procedure 
establishes the guidelines for evaluating analytical data with respect to precision, accuracy, 
representativeness, completeness, and comparability (PARCC) parameters. Data validation will 
be performed according to the RFETS APO, Analytical Services Performance Assurance Group 
procedures, but will be done after he data is used for its intended purpose. 

6.12.1 Precision 

Precision is a quantitative measure of variability that is evaluated by comparing analytical results 
for real samples to analytical results for corresponding duplicate samples. Analytical precision for 
a singe analyte is expressed as the Relative Percent Difference(RP0) between results of 
duplicate samples (and matrix spike duplicates) for a given analyte. RPDs indicate the degree of 
reproducibility of both the sampling and analysis methods. The precision criteria for these 
samples are specified in the respective methods. For precision, the typical relative percent 
difference between samples and duplicates is less than or equal to 40% for soil. Duplicates 
comprise at least 5% of the total sample batch. For radiological analysis precision needs to be 
less than 1. 42 Duplicate Error Ratio (DER). 

6.12.2 Accuracy 

Accuracy is a measure of the closeness of a reported concentration to the true value. Analytical 
accuracy is expressed as percent recovery of a spike of a known concentration that has been 
added to an environmental sample before analysis. The QC criterion for acceptable percent 
recovery is 80 percent to 120 percent for all analytes in all media. Accuracy is the responsibility 
of the laboratory. 

6.12.3 Representativeness 

Representativeness is a qualitative measure of data quality defined by the degree to which the 
data accurately and precisely represent a characteristic of a population, parameter variations at a 
sampling point, a process condition, or in this case, an environmental condition. 
Representativeness is ensured through the careful development and review of the sampling 
strategy outline in the SAP and SOPS for sample collection, analysis and field data collection. 

6.12.4 Completeness 

Completeness (9OY0 of valid data) will be evaluated by comparing the SAP to the actual 
sampling episode. The expected percentage of characterization data validation required for the 
project is 25 percent. 0 
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6.12.5 Comparability 
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Comparability will be evaluated by comparing historical data with data collected during this event 
and will be followed in accordance to €PA regulations and Waste Acceptance Criteria, through 
which data will be validated. 

7.0 SCHEDULE 

Sample collection and analyses will be conducted in two phases. Phase I will involve collection 
of twenty-four (24) samples outside of Building 123, and two (2) field duplicates; Phase I I  will 
involve collection of twenty-six (26) samples within and beneath the Building 123 slab, and two 
(2) field duplicates. Phase I sample results may warrant changes in Phase11 sample location and 
frequency, at which time the SAP will be amended to accommodate such changes. 

8.0 ADDITIONAL ACTIVITIES 

8.1 CLOSURE OF RCRA UNIT 40 

The Building 123 slab will remain in place following completion of demolition activities. Proper 
closure of underground, active lines will be contingent upon rinsate and soil sampling analyses 
results for constituents listed in Table 4-4. In the event that no contamination above Tier II action 
levels (RFCA, Appendix 6) is detected, the lines will be remediated in accordance with the 
Closure Plan. All surface openings to active lines will be capped with a plug of non-shrinking 
bentonite slurry, and the lines will be abandoned in place under the RCRA Unit 40 Closure Plan. 
Such an action will be considered a RCRA stable configuration in accordance with the Site Part B 
Operating Permit. 

. 

8.2 DISPOSITION OF WASTE 

Remediation and closure activities including IHSS soil sampling may generate a combination of 
radioactive, hazardous and mixed wastes. Contaminated soil and pipeline material are expected 
to be the major sources of waste. Wastes consisting of plastic, tools, PPE, and other materials 
associated with remediation will alsD be a major source of waste. Following remediation activities, 
the RFETS Building Radiation Cleanup Standard (BRCS) will be utilized to determine if residual 
radioactive constituents contained in remaining equipment and remediation debris is compliant with 
RFCA guidelines and appropriate as-low-as-reasonably-achievable (AURA) considerations. 
The BRCS is currently under development in coordination with the EPA, Colorado Department of 
Public Health and the Environment (CDPHE), and U. S. Department of Energy (DOE). Until the 
BRCS is approved, more conservative criteria defined in DOE Order 5400.5 and associated 
RFETS radiation protection procedures will be used to manage debris generated by remedial 
activities. Contaminated waste will be handled by qualified waste packaging technicians who will 
support decontamination specialists and radiation control technicians to identify and segregate 
hazardous or low level waste. Drums or boxes will be provided by the Waste Disposal group. 
Waste packaging technicians will package and label the waste and arrange for radioactive waste 
to be certified by the Waste Certification group. The Project Waste Coordinator will work with the 
certification personnel and prepare all required documentation. Liquid waste generated during 
decontamination of sampling and associated equipment will be collected in drums and shipped to 
Building 374 for processing. Solid waste will be managed by the Waste Disposal group and 
moved to a temporary staging area immediately adjacent to the site to be placed in roll-off 
containers until proper disposition is determined. Non-radioactively contaminated soil and pipeline 
material above RCRA hazardous waste regulatory levels will ultimately be disposed of offsite by 
Chemical Waste Management or other approved treatment, storage, and disposal facilities 
(TSDFs) as RCRA hazardous waste. RCRA mixed waste consisting of contaminated soils and 
pipeline material will be disposed of offsite at Envirocare, Utah or at other approved TSDFs. 

m) -. .J 
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Low-level radioactive waste (LLW) will be disposed of at the Nevada Test Site or other 
approved LLW facilities. Non-hazardous, non-radioactive industrial waste will be disposed of at 
an offsite landfill. 
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Documentation of Completion of Additional Conditions of the PAM 
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This attachment includes the following: 

1. Letter from CDPHE approving the PAM and listing other commitments as a condition of the approval, 
dated August 25, 1998. 

2. Letter from CDPHE approving the SAP dated April 10, 1998. 

3. Letter from CDPHE approving the RCRA Closure Plan dated January 8, 1998. 

4. Letter from CDPHE approving the Demolition Plan dated April 22, 1998. 
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Mr. Bill Fitch 
Decommissioning, Deactivation and Demolition Project Coordinator 
U.S. Department of Energy 
PO. Box 928 
Goldcn, CO 80402-0928 

N: 

Dear Mr. Fitch: 

Building 123 Proposed Action Memorandum Approval 

The Colorado Department of Public Health and Environment, Hazardous Materials and Waste 
Management Division (the Division) has reviewed the revised Proposed Action Memorandum 
(PAM) €or Building 123 submitted for the Rocky Flats Environmcntsl Technology Site Y T S )  on 
August 18,1997. As idcatified in the PAM, several documcnts have yet to bc develope as part of 
the decommissioning of Building 123. The documents to be developed include: thc Project 
Execution Plan (PEP); the MSS 148 Sampling and Analysis Plan (SAP); the MSS 148 Remediation 
Plan; the RCRA Closure Plan for Unit 40; the asbestos abatement plan; and the demolition plan for 
Building 123. As stated in the PAM, the SAP, the remediation plan and the Unit 40 Closure Plan 
will be submitted to thc Division for review and approval prior to initiating work governed by those 
documents. 

The Division hereby wnditionaiiy approves the Building 123 PAM (Attachment 1). As a condition 
of  our approval, however, WETS sha,Il submit the asbestos abatement plan to the Division for review 
at least one week prior to implementation. Zn addition, WETS shall submit the demolition plan to 
the Division for review and a royal at least mo weeks prior to implementation. In the event the 
Division detennincs either oF8ese plans arc inadequate or are not fully protective of human health 
and the environment, the Division m3y issue a “stop-work” for any and all activities Elated to the 

If you have any questions regarding this matter, please contact Chris Gilbreath at (303) 692-3371. 

plans. 

Rocky Flats Clcanup Agreement Project Coordinator 

cc w/ Attachment 1 : cc w/out Attachment I : 
J. Schieffelin, CDPHE-HMWMD 
D. Miller, AGO 
K. Don, Kaiser-Hill, T-130F 

T. Rehdcr, EPA 
D. Steffh, RMRS, T-130F 



ApAl10,1998 . 

I!&. Bill Pit& 
Building 123 Projwt Manager 
US. Departma ofEaergv 
P.0. BQX 928 
Golden,CO a04Q2-8 
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cc: T. Rehder, EPA 
S. Gundersen, CDPHE 
D. Miller, AGO 
K. Dorr, Kaiser-Hill, T-130F 

STATE OF COLORADO 
Roy Romer, Governor 
Pam Shwayder, Executive Diream 

Dedicated to protecting and imprwing rhe health and environment of the people olColorad0 

HAZARDOUS MATERIALS AND WASTE MANAGEMENT DlMSlON 
htrp~/www.cdphe.state.co.ul/hm! 
4300 Che Creek Dr. S. 
Denver, Cyorado 80246-1 530 
Phone 1303) 692-3300 Phone (970) 248-71 64 of Public Health 
F ~ x  (303) 759-5355 (970) 248-71 98 mdEnvimmmt 

Colorado Department 
222 S. 6th Streq Room 232 
Grand Junaon, Colorado 81 501 -2768 

April 22, 1998 

Mr. Bill Fitch 
Building 123 Project Manager 
U.S. Department of Energy 
P.O. Box 928 
Golden, CO 80402-0928 

RE: 

Dear Mr. Fitch: 

Building 123 Demolition Plan Approval 

The Colorado Department of Public Health and Environment, Hazardous Materials and Waste 
Management Division (the Division), has reviewed the Demolition Planfor Building 123 Demolition 
Project (hereafter called the Plan) submitted for the Rocky Flats Environmental Technology Site 
(RFETS) on February 17,1998. The Close-Out Radiological Survey Plan for the 123 Cluster has 
been provided to the Division. Currently, final surveys have been completed for the east-wing of 
Building 123 and Buildings 114 and 123s. Based on our review of the information provided, all 
remaining materials and structures within these buildings have met the unrestricted release standards, 
with the exception of the concrete slab. Contaminated areas within the slab have been sealed 
with a weather proof epoxy coating and covered with a steel plate. Final surveys for Building 113 
and the west-north Wing of Building 123 have not been completed. As a result, the Site is not 
presently able to demonstrate that those remaining structures have met the unrestricted release 
standards. 

0 

Although the sequence of areas to be demolished may hav,e changed, based on our conversations with 
the Site, the remaining infomation in the Plan is accurate. The Division hereby approves the 
Demolition Plan for Building 123 Demolition Project. Although ultimate disposition'of the slab is 
pending, demolition of the surrounding walls and roof can proceed. This approval, however, does not 
include Building 113 and the west-north wing of Building 123. Once the final radiological survey 
results have been provided to the Division for review, the Division will make a determination on the 
information. Once we have completed our review, we will issue our decision as to whether or not the 
Site can proceed with the demolition of these buildings. 

If you have any questions regarding this matter, please contact Chris Gilbreath at (303) 692-3371. 

D&D Project Coordinator 
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1.0 INTRODUCTION 

Decontamination, dismantlement, and demolition of Rocky Flats Environmental Technology Site 
(RFETS) facilities generate a variety of solid and liquid wastes. The waste may be designated 
as radioactive, mixed, hazardous, non-hazardous or asbestos waste and must be managed in 
accordance with State and Federal regulations. 

Building 123 was one of the first 10 buildings constructed at Rocky Flats. The building provided 
an analytical laboratory, dosimetry and instrument calibration facility since its construction in 1953. 
B123 also provided office space for radiation health specialists; storage for all radiological health 
records; a laboratory for calibration and repair of criticality alarms and other repair/calibration 
shops. 91 23 once housed medical research until such operations were relocated to Building 122. 

1.1 PURPOSE 

The purpose of this document is to describe the waste management program that addresses 
waste management requirements for the decontamination and decommissioning of Building 123. 

The technical basis for development of the Waste Management Plan (WMP) is outlined in the 
U.S. Department of Energy, office of Environmental Management Decommissioning Resource 
Manual, dated August 1995, and the Draft Decommissioning Program Plan. 

1 2  SCOPE 

The scope of this project includes the complete removal of all internal process waste piping, 
process hoods and ductwork, laboratory cabinets, radiologically-contaminated materials, 
polychlorinated biphenyl (PCBs), and all asbestos containing materials from Buildings 123. 
Buildings 11 3, 114, 123 and 1235 will be demolished and materials removed down to the base 
slab. If sampling underneath the slab finds contamination present, the building slab and 
foundation will be removed as required to remediate the contamination. Remediation of the soil 
around Building 123, and possible underground contamination will be done amrding to RMRS 
Environmental Restoration (ER) procedures. These remediation activities will also generate low- 
level radioactive waste (LLW) in the form of soil, piping, and debris. Some hazardous or mixed 
waste may also be present. During building demolition this project will generate asbestos and 
low-level waste. Hazardous and mixed waste will also be generated. Hazardous chemicals and 
laboratory equipment will be removed during the building deactivation phase. Process waste 
lines may have low levels of internal contamination caused by processing bioassay and 
environmental samples. Localized areas of contamination within the building may be isolated and 
decontaminated, to limit the amount of low-level and hazardous waste that is generated. 
Projected volumes and types of waste to be generated are discussed below. They are based 
upon preliminary planning, reconnaissance characterization activities, and actual waste generated 
during the decommissioning of Building 123 at the time this document was revised. 

. 

J 
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There will also be a large quantity of asbestos contaminated waste. Asbestos removal will be 
subcontracted to a commercial vendor who is licensed to remove and handle this type of waste. 
Transportation and disposal of non-contaminated asbestos waste will be handled by the 
subcontractor, working with the Rocky Mountain Remediation Services, L.L.C. (RMRS) Waste 
Disposal Group and DynCorp, Inc. (DCI) Traff ic Management. They will make certain that the 

.. waste goes to a site that is licensed for asbestos disposal, that is also approved to accept 
waste from Rocky Flats. The processing, packaging, storage, and transportation of industrial 
waste and the asbestos waste will be handled by subcontractors with direct oversight of Waste 
Operations. RMRS Waste Disposal and DCI Traffic Management personnel will also oversee 
these operations. Offsite transportation shall comply within Department of Transportation (DOT) 
regulations. Low-level (LL) radioactive waste, mixed wastes, and asbestos contaminated with 
low-level radioactivity will be certified the Kaiser-Hill Waste Certification group. 

In the event a waste stream, not identified in this summary, is generated by this project and this 
waste stream has the potential of impacting human health or the environment, then RMRS or its 
subcontractor is required to immediately notif’y Kaiser-Hili’s Environmental Management and 
Compliance Division of the existence of this waste stream. Jointly RMRS and Kaiser-Hill will 
determine the most appropriate management and disposal options for this waste stream. 

2.0 RESPONSIBILITIES/POINTS OF CONTACT 

This section of the WMP presents an overview of the project organization. These individuals are 
the main points of contact for various project activities. Key waste management personnel from 
within the project and other waste management contacts for the project, and a description of their 
waste management responsibilities is presented below. 

2.1 PROJECT MANAGER 

The Project Manager is responsible for management of the project induding overall responsibility 
for the waste generated by the project. These responsibilities include assuring adequate and 
timely characterization of the waste and the projection of the quantity of waste expected. In 
addition, the Project Manager should ensure that required plans are in place to handle the types of 
waste to be generated, see that a cost estimate is made and that funds are available to dispose 
of the waste, and oversee and coordinate all project-specific waste management issues, including 
preparation of the WMP and assuring its implementation. Project personnel ~ l l  also 
decontaminate and size reduce the waste when it is prudent do so. The Project Manager 
coordinates activities with the Waste Management Liaison, Project Engineer, and Demolition 
Manager to ensure that issues associated with waste generation are addressed, including proper 
characterization, packaging, meeting appropriate RMRS waste acceptance criteria, and filling out 
relevant paperwork, such as travelers, Waste and Environmental Management System updates, 
etc. It is the responsibility of the project to ensure that waste is identified, properly documented, 
segregated, packaged, and prepared for storage or shipment. Waste Operations then receives 
the waste for-onsite storage, or oversees offsite shipment. 

D&D project personnel assigned to the project will provide: 

Waste generation, segregation, decontamination and size reduction, 
Technical support regarding waste generation, packaging and characterization; and 
Review of Integrated Work Control Packages (IWCPs) for waste management actions. 

,e 
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2.2 WASTE MANAGEMENT - ENVIRONMENTAL COORDINATOR (EC) 

This individual is assigned to the Decontamlnation & Decommssioning (D&D) Construction 
Management group. He assists D&D projects with all aspects of waste management. For this 
project, he will assume the duties of the Environmental Coordinator when building 

. .decommissioning begins. This includes coordinating with the Waste Management Liaison to 
handle environmental compliance and waste management issues, and interfacing with waste 
management personnel to schedule and complete waste management activities in a timely manner 
and ensure compliance with all relevant requirements. 

The Waste Management Coordinator arranges for waste packages for low-level, hazardous, or 
mixed waste, and schedules technicians and certification personnel, as needed, to package and 
prepare waste for receipt by Waste Management. 

- 

2.3 WASTE MANAGEMENT - LIAISON 

The Waste Management Liaison coordinates with the Project Manager and is responsible for 
coordination of waste management activities across organizational lines. Some of the groups that 
may become involved include: Radiological Engineering, the Waste Operations group for 
handling, storage and disposal, Traffic Management, the Waste Management Environmental 
Coordinator, and other groups such as Nuclear Safety which may assist with waste management 
activities. This individual will assist the Waste Management Coordinator as needed, providing 
access to waste management personnel across organizational lines. This individual is the contact 
point for all waste management activities. He coordinates onsite transfers, and oversees 
subcontractor operations that deal with the loading of shipments for offsite disposal. He works 
with Traffic Management to prepare the Bills of Lading or the U.S. Department of Environmental 
Protection Agency (EPA) Uniform Hazardous Waste Manifests as needed, and coordinate all 

2.4 WASTE OPERATIONS SUPPORT 

Waste Operations provides services to the RFETS, including receipt of waste and other 
materials from the project, disposal and recycle as available, and storage of waste. Waste 
Characterization will be done by personnel assigned to the project. Waste Operations will 
oversee the transportation of waste both onsite and offsite. Industrial waste shipments, and 
asbestos will be handled by subcontractors. Waste Operations will coordinate offsite shipments 
and ensure that the waste is sent to an approved disposal site. They will store radioactive 
waste, unless arrangements are made to ship the directly to a disposal site. If waste is shipped 
directly offsite, they will provide oversight and coordination of all shipments. 

2.4.1 Solid Waste Operations 

,e shipments with Traffic Management. 

Solid Waste Operations can provide the following services and support for the project: 

Storage of waste; and 

. .  

Receipt of radioactive waste that complies with RMRS Waste Acceptance Criteria (WAC), 
Technical support regarding waste generation, packaging, and characterization, 
Low-LeveVLow-Level Mixed (LULLM) guidance through established programs, 

Review of IWCPs for waste management actions. 
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0 
2.4.2 Waste Disposal Projects 

Waste Disposal Projects is responsible for: 

--• 

Offsite shipment of project wastes and materials for disposal, and recycling, 
Preparing waste for offsite shipment, 
Maintaining arrangements with offsite facilities for receipt of RFETS waste; and 
Scheduling waste disposal activities as necessary to support project requirements. 

2.4.3 Waste Certification Oversight (Kaiser-Hill) 

Waste Certification Oversight is responsible for: 

2.5 

Waste transfer onsite and offsite will be accomplished with the assistance of a Traffic 
Management representative. This individual will coordinate the onsite transfer and offsite 
shipping of waste. Traffic Management works with the Waste Management Coordinator, 
Construction Superintendent, Waste Management Liaison, and the Environmental Coordinator 
(EC) to ensure that waste packages are transported in a timely manner to the appropriate 
treatment, storage, or disposal location. A large portion of the waste is expected to be shipped 
directly offsite for disposal. Traffic Management is responsible to see that waste packages meet 
the requirements of the Department of Transportation (DOT) (49 CFR) for shipping of waste 
offsite. This group is also prepares the Bills of Lading or EPA Uniform Hazardous Waste 
Manifests for the waste shipments. 

waste certification of radioactive waste for shipment purposes. 

TRAFFIC MANAGER (DCI Traffic Management) 

2.6 RADIOLOGICAL ENGINEER 

Radiological Engineering is responsible for all radiologicat surveys, release of equipment or 
materials to Property Utilization and Disposal (PUStD) or for offsite disposal, radiological health & 
safety, and other miscellaneous activities associated with the radiological aspects of D&D. 
Radiation Control Technicians (RCTs) working under the direction of Radiological Engineering will 
perform surveys and assay equipment and materials. No equipment or building materials, 
including building rubble, will be allowed to leave Building 123 without receiving proper release 
from this group. 

2.7 CHARACTERIZATION SPECIALIST 

This individual is responsible for conducting the Reconnaissance Characterization, and directs all 
sampling and ‘analysis of building areas for both radiological and hazardous materials 
identification. She works together with Radiological Engineering to develop the survey plans. In 
the same way, they will work with environmental specialists to develop sampling and analysis 
plans for the IHSS areas, and as appropriate, sampling strategies for determining hazards within 
the building. (asbestos, lead, PCBs, beryllium, and other potential hazardous materials). The 
Characterization Specialist is responsible for generating a Reconnaissance Characterization 
Report, Sampling & Analysis plans, and other sampling strategies as needed, and the Final 
Characterization Report for the project. 
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3.0 WASTE GENERATION 

This section of the WMP provides a detailed description of the wastes and excess materials that 
are expected to be generated by the Building 123 Decommissioning Project. The D&D Waste 

reconnaissance characterization have been used to identify these wastes and excess materials. 
The D&D WSRIC can be referenced to obtain charactenzation information and a description of the 
methods for waste segregation based on Item Descnption Codes (IDCs) or Waste Form Codes 
(WFCs). This information is required to properly chrracterize and prepare radioactive or 
hazardous waste for packaging and certification. Characterization and sampling requirements are 
defined in the Building 123 Reconnaissance Level Characterization Report, the Characterization 
Plan and related IWCPs. The Building 123 WSRIC will be revised to include Process 25 
information which will reference the Building 123 D&D waste generation. 

Waste will be generated during each of the following phases of the project: (1) Building Strip-out, 
(2) Asbestos Abatement, (3) Demolition, and (4) Remediation of the Individual Hazardous 
Substance Sites (IHSS). All types of waste will follow a similar process flow for disposition. 
After waste is generated, it must be identified and classified using established methods and 
documentation. Whenever possible, it is segregated for reuse or recycle. The waste is then 
prepared for packaging. This may include size reduction, consolidation, and bagging. Project 
personnel will accomplish these activities, and prepare the required documentation. Radioactive 
waste must be certified and packaged by trained personnel. It must conform with the particular 
RMRS waste acceptance criteria, depending on its classification. After the waste is packaged, 
the project delivers the waste to Waste Operations for storage or offsite disposal. Non- 
radioactive, non-hazardous waste may be taken directfy offsite and handled by a subcontractor, 
however, Waste Management personnel will oversee their activities. Final documentation must 
be prepared before shipments leave the Building 123 area. They may include a radiological 
release, manifests, and Bills of Lading. Waste Management will locate the waste in a storage 
area and arrange for offsite shipment. The following sections describe the types of waste and 
how they will be handled for each phase of the project. 

. -Stream Residue Identification and Characterization Book (WSRIC), process knowledge and 
. 

1 .  

3.1 BUILDING STRIP-OUT 

Activities during this phase will include the removal of any leftover equipment, radiological 
contamination (including floor tile and interior walls), and stn'p-out of recyclable materials. Process 
waste lines, hoods and ducting, scrubber systems, and similar types of support systems will be 
removed. Potential types of waste that will be generated during strip-out include low-level, 
hazardous, industrial, PCB waste, asbestos, low-level asbestos, and low-level mixed waste. 
Handling of each these waste streams is discussed below. Handling of asbestos and low-level 
asbestos waste is discussed in Section 3.2. 

Low-level waste and low-level mixed waste will be handled by qualified, waste packaging 
technicians. The technicians will work with decontamination personnel and radiation monitors. to 
identify and segregate the low-level waste. Drums or boxes will be provided by the Waste 
Disposal group. The technicians will package and label the'waste, and arrange for it to be 
certified by the Kaiser-Hill Waste Certification group. Working with the certification personnel, the 
Waste Management Environmental Coordinator will prepare all required documentation. The 
drums or boxes will then be turned over to Waste Operations for storage and disposal. 

Hazardous waste will be handled in much the same manner, except it will not be necessary to 
certify the waste. It must be properly packaged in drums, labeled, and the required 
documentation generated. This will be done by the Waste Management Environmental 
Coordinator. The drums or boxes will then be turned over to Waste Operations for storage and 
disposal. Any items or debris containing hazardous material must be handled as hazardous . 

waste. 
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Industrial waste will be generated from building debris and leftover materials. It will include any 
items or debris that will not be accepted by PU&D for recycling. PU&D will take much of the 
equipment, and certain metallic items such as copper wire or lead that can be recycled. Industrial 
waste will be sent to the USA Waste Landfill in Erie, Colorado. During this phase of the project. 

- .any waste destined for a landfill will be handled by the Waste Disposal group. Appropriate 
documentation will be generated by the Project Waste Coordinator and Traffic Management. 

3.2 ASBESTOS ABATEMENT 

Asbestos abatement will occur either concurrently or immediately following strip-out activities. 
During this phase of the project, asbestos containing materials will be removed from the building. 
Asbestos waste and low-level asbestos waste will be generated. RCTs will survey the 
materials before they are removed from the building. The asbestos to be removed includes floor 
tile and mastic, wall board, drywall mud and tape, cementitious cabinet linings, loose fill insulation 
in the concrete block, laboratory counter top mastic, doors, pipe insulation, and plastic and gloves 
used during abatement. This waste will include plastic sheeting, gloves, tyvex suits and other 
materials that are exposed to the asbestos during abatement. Some building rubble will also be 
accumulated as non-asbestos containing materials are removed to gain access to the asbestos. 
This rubble will be classified and handled appropriately. 

The asbestos waste must be handled by qualified asbestos workers. It will be double bagged 
and placed in containers for shipment to an authorized landfill. The subcontractor will label the 
containers with asbestos warning labels and other required packaging labels. If radiation is 
detected, the asbestos that is contaminated will be classified as low-level asbestos waste. In 
addition, it was determined that asbestos containing, interior walls should be handled as low-level 
asbestos waste due to radiological contamination concerns and high costs for decontamination 
and final radiological surveys. 

Project personnel will ensure that the waste is properly packaged, labeled, and that manifests 
and a Bill of Lading are prepared. €PA Uniform Hazardous Waste Manifests and the Bills of 
Lading will be prepared by Traffic Management. The Waste Disposal group and Traffic 
Management will coordinate shipment of the waste offsite. 

When radioactive asbestos containing waste is generated and then qualified, waste packaging 
technicians assigned through the project will be called upon to take the wastefrom the 
subcontractor. Drums or boxes will be provided by the Waste Disposal group. The technicians 
will manage packaging and labeling of the waste, and arrange for it to be certified by the Kaiser- 
Hill Waste Certification group. Working with the certification personnel, the Project Waste 
Coordinator will prepare all required documentation. The drums or boxes will then be turned over 
to Waste Operations for storage and disposal. 

3.3 DEMOLITION 

Waste generated during demolition will consist of all of the remains of the building including exterior 
and concrete walls, roof and windows. Prior to demolition and after completion of all strip-out and 
asbestos abatement activities, the building will undergo Final Radiological Sutveys to verify all 
radiological contamination has been removed. All waste generated during demolition will be 
industrial waste. This waste will be loaded in roll-off boxes or dump trucks in preparation for 
offsite shipping. It must meet the criteria for shipment to an approved offsite landfill. The Waste 
Coordinator will ensure that the demolition subcontractor complies with all requirements for offsite 
shipments, and he will obtain radiological release from Radiological Engineering. The 
subcontractor will follow procedures as described in Sanitary Waste Offsite Disposai, 1 -PRO- 
573-SWOOP, 1997. The subcontractor will load and ship the waste, under the guidance of 
Waste Operations. Waste Operations will coordinate with Traffic Management to prepare the . 
Bills of Lading. 
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Should any hazardous waste be discovered during the demolition activities, trained waste 
technicians i:om the site will be used to characterize, package, and handle this waste as detailed 
above. 

.3.4 REMEDIATION OF IHSS 

. Remediation of the IHSS will be performed by RMRS Environmental Remediation. At this stage 
of the project, the building will have been removed from its foundation, demolished, and the 
industrial waste shipped offsite. A sampling plan has been written to characterize the slab and 
waste under the slab. The results of the sampling will provide general information on the 
contamination in the soil. Depending upon the results of the initial sampling, more detailed 
characterization may be conducted and a remediation plan prepared. If underground 
contamination, radioactive or hazardous, is discovered, the remediation of the site will produce 
low-level, hazardous, or mixed wastes. Depending upon the extent of the contamination, and the 
options pursued, it is expected that contaminated soil and pipelines would be the major source of 
waste. Plastic, tools, personal protective equipment, and other materials associated with 
remediation would also be generated. Contaminated waste will be handled by qualified, waste 
packaging technicians who will work with decontamination personnel and radiation monitors to 
identify and segregate the hazardous or low-level waste. Results from sampling, and radiation 
surveys will be used to guide this work. Drums or boxes will be provided by the Waste 
Disposal group. The technicians will package and label the waste, and arrange for radioactive 
waste to be certified by the Kaiser-Hill Waste Certification group. Working with the certification 
personnel, the Waste Management Environmental Coordinator will prepare all required 
documentation. The drums or boxes will then be turned over to Waste Operations for storage 
and disposal. 

4.0' WASTE TYPES 

This section.provides information of the various classifications of waste and materials expected to 
be generated by the project. (All of the PU&D excess materials are expected to be removed from 
the building prior to beginning strip-out. Recyclable metals and miscellaneous items have been 
shipped to PU&D throughout strip-out and asbestos abatement phases.) They have been 
included for informational purposes only. This information is based upon the Reconnaissance 
Level Characterization and interviews with current and prior building occupants. 

4.1 LOW-LEVEL WASTE 

Low-level waste is waste that contains radioactivity and is not classified a high-level waste, 
transuranic waste, spent nuclear fuel, or 1 le(2) byproduct material as defined by DOE Order 
5820.S. Radioactive Waste Management Historical information suggests that all of the 
radioactive waste produced as a result of Building 123 decommissioning activities will be low- 
level in nature: Low-level waste will be generated and managed in compliance with the RMRS 
WAC and the RFETS Low-Level Waste Management Plan. LLW that results from 
decommissioning activities will be stored onsite or, where feasible, shipped directly to an 
approved off site disposal or recycle facility. 

4.2 HAZARDOUS WASTE/MIXED WASTE 

A hazardous waste is defined as waste that exhibits the characteristics of corrosivity, ignitability, 
reactivity, or toxicity or that is listed in 6 CCR 1007-3, Section 261, Subpart D. (Hazardous 
waste that has been mixed with radioactive waste.) All chemicals used in the building are 
described in the Building 123 WSRIC book. Hazardous chemicals were disposed of in Satellite 
Accumulation Areas, and as a result, discovery of hazardous chemical waste is unlikely. If found, 
hazardous waste will be managed in compliance with the Hazardous Waste Requirements 
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Manual, RFETS Low-Level Waste Management Plan, and Non-Radioactive Waste Packaging, 1 - 
E-88-WP-1027-NON-RAD. 

Waste generated during deactivation and strip-out activities, such as equipment, chemicals, and 
process systems are anticipated to address the bulk of the hazardous waste residing in Building 

- -1 23. All of the process waste piping (aboveground) and ancillary equipment will be handled as 
mixed waste. Mixed or hazardous waste that results from decommissioning activities will be 
stored in permitted areas onsite or, where feasible, shipped directly to an approved offsite 
disposal or recycle facility. All rinsate generated during RCRA closure activities will be disposed 
of as mixed or hazardous waste at Building 374. 

4.3 INDUSTRIAL WASTE 

Industrial waste is, for the purpose of this project, defined as that waste which meets industrial 
landfill requirements. Industrial waste is waste that is not hazardous, does not contain asbestos 
or PCBs, and is not radiologically contaminated. Industrial waste will not be restricted for disposal 
by the Land Disposal Restrictions. This waste will be managed in accordance with all applicable 
rules and regulations. It is anticipated that the resultant rubble will be loaded into roll-offs and 
shipped to an offsite landfill. The subcontractor will follow procedures as described in Sanitary 
Waste Offsite Disposal, 1 -PRO-573-SWODP, 1997. These procedures will describe the 
methods for preparing and shipping the waste. They also include the prohibited items. It will be 
the responsibility of the subcontractor, with monitoring by the Waste Coordinator, to conform with - 
this procedure. The subcontractor will also provide safe transportation of the rubble and waste to 
the landfill. The DCI Traffic Management will prepare the Bills of Lading for the shipments. 
Waste Disposal personnel will coordinate these shipments. 

4.4 

Non-radioactive contaminated PCB waste may be produced from the removal of light fixtures. 
This waste will be handled and packaged in compliance with 1-10000-EWQA, TSCA 
Management Plan. The Subcontractor will package the waste and onsite Transportation will 
transfer it to an RMRS storage area. The Waste Disposal group will then be responsible for 
coordinating offsite shipment and disposal. 

4.5 ASBESTOS WASTE 

TOXIC SUBSTANCE CONTROL ACT (TSCA) WASTE 

Four types of asbestos containing wastes will be generated during the decommissioning of 
Building 123: 

(1 ) Non-radiologically contaminated, friable Asbestos-containing material (ACM), 
(2) Non-radiologically contaminated, non-friable ACM, 

(3) Radiologically contaminated, friable ACM; and 
(4) Radiologically contaminated, non-friable ACM. 
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Asbestos containing materials will be hardled in accordance with the Colorado Department of 
Public Health and Environment (CDPH&E), Occupational Safety and Health Agency (OSHA), 
TSCA requirements and applicable RFETS requirements. Asbestos waste will be packaged in 
compliance with 1-1 0000-TRM-WP-2401, Asbestos Waste Management. RMRS Construction 
Management will oversee the abatement contractor activities. Radiological Engineering is 

.. expected to determine whether any of the asbestos will be disposed of as low-level waste. if 
so, Radiation Worker Training will be required for the asbestos workers. Packages will be 
provided by the site, and loading of the packages will be supervised by Waste Operations 
personnel. The low-level asbestos will then be turned over to RMRS Waste Disposal. The 
subcontractor will label packages with asbestos warning labels. The subcontractor will comply 
with all other packaging and shipping requirements. The offsite contractor performing the 
abatement work will be responsible for packaging and preparing the asbestos waste for 
shipment. Traffic Management will issue the Bills of Lading or EPA Uniform Hazardous Waste 
Manifests, and the offsite contractor will deliver the waste to an approved disposal site. The 
subcontractor should use the approved offsite disposal company or make certain that any 
disposal site that is used receives approval from the US. Department of Energy (DOE) and the 
site. 

4.6 PROPERTY UTILIZATION AND DISPOSAL MATERIALS 

PU&D materials, as defined in this WMP, are those materials that have historically been accepted 
for storage and reuse by PU&D. These materials include, but are not limited to, office equipment 
such as desks, chairs, tables, carts, and bookshelves, which are located in non-contaminated 
areas or have been located in contaminated areas but confirmed as non-contaminated through 
radiological survey. The estimated volume gf materials designated for PU&D is 15,800 ft3. These 
materials will be sent to PU&D. Table 4-6 shows the estimated generation volumes incorporated 
jn Building 123. 
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non-RMMA rooms, 
wood & metal in 
containment, loose 
insulation in block 
walls). 
Non-friable (Doors, 
counter tops, cabinet 
linings). 

ASBESTOSRAD 
Friable (Drywall, TSI in 
RMMA rooms) 
Non-friable (Floor tile, 
transite) 
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Gray 55-gallon drums or 
strong tight boxes; 
friable 6 mm plastic 
double bagged; crate, - 1 
roll-off; B666 or outside 

White 55-gallon drums 
or boxes; 6 mm plastic 
double bagged or 
strong tight 
boxedcrates; 8664 or 
8644 Cargo Containers 

Black and yellow drum 
with a plastic liner 

e Date Effective: 3/25/98 

PCBS NON-RAD 
leaking ballasts and all 
other regulated PCBs 
(articles, etc.) 

Table 4-6 Summary of Waste Management 

Black and yellow drum 
with plastic liner; 
document on traveler if 
TSCA regulated. 
Building 666 

BUILDING 123 D&D PROJECT 

Oak Ridge 

Estimated generation volumes incorporated into Building 123's Waste Management Plan (June 
. .1997 may differ from those volumes used in this Summary. Variations are due to completion of 

additional characterization and selection of waste management operations. 

Totaled in PC8 Rad 
category. 

Packaging and 1 Final Disposition I Waste Stream 

Building 666 

%able, Kettleman Hills 
hrough Chem Waste 
>ontract 
Jon-friable, U.S.A. 
Naste, Erie, CO. 

~~ 

Nevada Test Site (NTS) 

- -~ 

Chem Waste Contract 
to Rollins, Inc. at 
Deerpark TX. 

Chem Waste Contract 
to Rollins, Inc. at 
Deerpark, TX. 

Oak Ridge 

Est imated 
Generated Volume 

3iable: 120 yd3 
\on-friable: 90 yd3 

Friable: 170 yd3 
Non-friable: 130 yd3 

c 1 yd3. This sum is a 
total of all PCB 
categories. Until the 
ballasts are removed, it 
is impossible to 
categorize this waste 
stream correctly. 

Totaled in PCB Non- 
Rad category. 

Totaled in PCB Rad 
l category. 

I I 
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Managed onsite in a 
wastewater treatment 
unit. 
(Building 374) 

Date Effective: 3/25/98 

e 

e 

Waste St ream 

azardous Waste 

uorescent tubes, 
olvents, paints, lead, 
hemicals, metals 

ON-RAD 

lazardous waste 
nsate 
?AD and NON-RAD) 
'his waste stream will 
e generated during 
CRA closure of part of 
CRA Unit 40. 

nixed Wastes RAD 
lon-homogeneous 

4omogeneous 

-ow-Level Waste 
daster, wail materials, 
vindows, panels, 
:ement, etc. 

Sanitary or Industrial 
Jllaste 

PU&D materials and 
processed RCRA Scrar 
Metal destined for 
reclamation. 

VON-RAD 

NON-RAD 

Packaging and 
Onsite Storage 

~~ ~~ 

{lack and white drum 
ilbes crushed onsite 
23s or RCRA Unit 1 

'rocess waste system 

Nhite 55-gallon drum 

304A or Unit 14 or Unit 
15A in Building 906 

White drum or white 
boxes 1/2 of full size 
wooden crates 
complying with Work 
Order 1100 or Work 
Order 4034. 
8664 Cargo Containers 
or 6440 Cargo 
Containers 

Roll-offs either 20 or 30 
yard roll-off s 

Not regulated under 
RCRA (file systems, 
cabinets, shelves, 
desks, fumes hoods, 
muffler furnaces, lab 
benches, etc). Lead 
acid batteries, lead 
counter weights. 

Final Disposition 

rlon-homogeneous 
-LMW does not have a 
jesignated disposal 
site at this time. 

iomogeneous 
3ak Ridge LLM and LL 
solvents 
Envirocare, UT 

Nevada Test Site 

U.S.A. Waste 
Erie, CO 

PU&D 
Recycle: Gahagen 
Metal & Iron 
Denver, CO 
Lead: Gopher 

- 

Est imated 
Generated Volume 

~~ 

: 1 yd3 

7,500 gallons 

Homogeneous: 9 yd3 
Non-homogeneous: 
4yd3 

375 yd3 

3500 yd3 

500 yd3 

Resources 
Egan, MN 
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Waste Stream Packaging and j Final Disposition 
* Onsite Storage 1 

Process RCRA Scrap 
Metal destined for container Options include SEG 
reclamation. andMSC. No 
RAD shipments will be made 

White box and/or 1 No contract yet in place. 

, until a contract is in 
place with a K-H 
approved vendor. 

-. 

Estimated 
Generated Volume 

< 1 yd3 
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5.0 WASTE CERTIFICATION 
e 

e 

Waste Certification activities will be conducted by trained personnel assigned to the project. 
Waste Characterization data and packaging requirements for low-level wastes will meet the 

Procedures and policies for managing low-level wastes are outlined in the RFETS Low-Level 
Waste Management Plan. (44-RWP/EWQA-O014, Rev. 1, 1996) All radioactive waste must be 
certified prior to transfer to Waste Operations. 

Release of non-hazardous material, debris, and equipment from a site contaminated with 
hazardous materials is accomplished by demonstrating that the materials or wastes do not exhibit 
any of the characteristics of hazardous waste as identified in Subpart C of 6 CCR 1007-3 SS261 
or from Subpart D. Process knowledge and operating history related to the facilities can also be 
used to segregate hazardous contaminant areas from unaffected areas. 

Building 123 WSRlC books was used as a part of the certification process. The Building 123 
WSRIC book describes each waste stream resulting from processes that were performed in the 
building. Processes are described, chemicals used in the process are identified, and resulting 
wastes IDCs or WFCs are characterized in the Building 123 WSRlC book. This book provides 
guidance for characterizing and disposing of waste during the deactivation phase of the project. 

The D&D WSRIC book is used to assist with waste characterization during O&D activities in 
Building 123. This book will describe the waste streams and provide characterization information 
to provide guidance for project personnel to segregate, package, and prepare the waste for 
receipt by Waste Disposal or for offsite shipment. 

6.0 WASTE PACKAGING 

..requirements of the Nevada Test Site's Waste Acceptance Criteria (NTSWAC, RO 9/96). 

LLW and LLM wastes generated by the project will be sorted at the time of removal. The waste 
will then be packaged and staged for further decontamination, survey, recycle, processing or 
packaging. Small quantities of LLW will be packaged in 55-gallon drums. Waste boxes will be 
used for packaging LLW. Waste Operations, in conjunction with the project, will designate the 
storage location for the LkW. It is expected that the majority of LLW will initially be transferred to 
an approved onsite storage at the site and will eventually be shipped to an offsite disposal 
facility. With proper approvals, it may be possible to ship the waste directly offsite. 

DOT approved packages will be used to contain project generated waste that has been 
sufveyed and packaged. Special packages may be used, under certain circumstances, to 
contain materials that may not fit into standard plywood boxes. The Project Manager will notify 
the affected waste management organization and obtain guidance if this occurs. 
Non-contaminated recyclable materials, such as scrap metal, may be placed in boxes and later 
segregated into PU&D supplied bins for ease of removal. Additional items may be placed onto 
pallets for transfer to PU&D. 

Liquid wastes drained from process lines or sumps may produce hazardous mixed wastes if 
radioactive contamination is detected. Unknown liquid wastes will be sampled. Aqueous wastes, 
if contaminated, will be sent to onsite treatment facilities. Although none are expected to remain, 
any hazardous organic chemicals will be treated as excess chemicals. They will be properly 
packaged, and sent offsite to an approved hazardous waste disposal site. 
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7.0 ONSITE STORAGE, TRANSPORTATION, AND FINAL 
DISPOSITION 

Wastes that will not be shipped directly offsite will be relocated to an appropriate onsite storage 
. -as designated by Waste Operations. Waste Operations personnel will provide site surveillance 

support to ensure that hazardous and mixed wastes are being managed in accordance with the 
conditions established in the current Site RCRA Permit. 

The RMRS Waste Disposal group and Traffic Management will be involved in developing the 
requirements for offsite transportation of waste to the selected disposal or treatment site. The 
Project Manager will comply with the Rocky Flats Transportation Safety Manuals to ensure all 
relevant transportation requirements are met. 

8.0 WASTE MlNlMlZATlON 

The philosophy of waste minimization will be utilized in the planning and management of project 
generated wastes. Standard decontamination operations and processes will be evaluated for 
waste minimization potential and suitable minimization techniques will be implemented. If the cost 
is greater to demonstrate that the item is not contaminated than to pay for waste disposal, the item 
will be disposed of as contaminated waste. 

Opportunities for waste minimization through scrap metal recycle are dependent on successful 
decontamination operations confirmed through radiation surveys. Equipment will be 
decontaminated to the greatest extent practical then surveyed in support of waste minimization. 
Contamination survey data may result in partial or full release of a piece of equipment for scrap 
metal recycle. 

9.0 COMPLETION REPORT 

Upon completion of the project, a Project Completion Report will be prepared. This report will 
include a listing of the wastes removed from the building, characterization data, and waste 
dispositioning information (e.g., size reduction, decontamination, or treatment) which contributed to 
the final forms and volumes of the wastes resulting from this project. 

10.0 REFERENCES  

Hazardous Waste Requirements Manual 

Health and Safety Plan, RFETS, Rev. 0, February 1996 

RFETS Low-Level Waste Management Plan, 44-RWP/EWQA-0014, Rev. 1, 1996 

Rocky Flats Transportation Safety Manuals 

RMRS Waste Acceptance Criteria, Rev. 0, July 1996 

Waste Stream and Residue ldenfificafion and Characterization, Building 123 

Waste Stream and Residue ldenfificafion and Characterization for D&D 

1 -M12-W0-4034, Radioactive Waste Packaging Requirements 
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3-D99-WO-I 101, Solid Radioactive Waste Packaging h i d e  of  the Protected Area 

1-1 0000-EWQA, TSCA Management Plan 

-1 -C80-W0-1102-WRT, Waste/Residue Traveler Instructions 

1-1 0000-WP-1024, Asbestos Waste Management 

1 -PRO-573-SWODP, Sanitary Waste Offsite Disposal 

1-1 0000-EWQA, Section 1.5, TSCA Management Plan 

1 -€-8-WP-1027-NON-RAD, Non-Radioactive Waste Packaging 

* 



FINAL CLOSE-OUT REPORT RF/RMFS-98-253.UN 
FOR THE BUILDING 123 REVISION 0 
DECOMMISSIONING PROJECT EFFECTIVE LATE. 3t24t98 

This Attachment includes the following: 

1. A Project Waste Tracking Log. 

2. A Waste Generation Summary entitled D&D WSRlC Process Closure Summary, Process #123-25. 

3. Example of a Waste Traveler for Industrial Waste which was shipped off-site to a Sanitary Landfill; due 
to the significant number of waste travelers, only a sample has been included in this repcrt. Copies of 
all waste travelers are maintained in the project files, and in the Receiving Department a! :he 6551 
Warehouse. 

4. A Waste and Environmental Management System (WEMS) report demonstrating proper container 
packaging of all hazardous, low-level, radioactive, and low-level mixed waste generated an the project. 

5. A WEMS report demonstrating proper container staging of all hazardous, low-level radioactive, and 
low-level mixed waste generated on the project. 



Attachment 15 
RFiRMRS-98-253.UN 

I I 

PO2684 9/ 18/97 Misc.Bldg Waste 

H05538 9/ 18/97 Misc.Bldg Waste 

H05540 9/18/97 Misc.Bldg Waste 

D& D :-1STE TRA CKIij-G LOG 9 -  C)~Y ~ ’ t i g c  I 

MRS D WRC Waste Generator Ernie Bentsen / Lorenzo Case-v Cpdated 4/30/98 

D&D-3-68 10/7/97 

D&D-3-68 10/7/97 

D&D-3-68 10/7/97 

DATE I F  
9/15/97 

Full Crate PO2682 9/ 18/97 Misc.Bldg Waste D&D-3-68 10/7/97 

Full Crate PO2683 9/ 18/97 Misc.Bldg Waste D&D-3-68 10/7/97 

326 Full Crate 

9/17/97 

9/17/97 

11/17/97 

11/25/97 

12/4/97 

12/9/97 

12/10/97 

12/10/97 

1/6/98 

12/11/97 

I I 

326 Halfcrate H05541 9/18/97 Misc.Bldg Waste D&D-3-68 10/7/97 

326 Halfcrate H05542 9/18/97 Misc.Bldg Waste D&D-3-68 10/7/97 

861 5 5 G d B u m  D88759 12/18/97 Combustible / PPE 123-12-1 12/22/97 

326 Fullcrate PO2680 12/4/97 Mise. Bldg. Waste D&D-3-68 12/9/97 

1971 55Gal.hurn T00710 2/ 12/98 PCB Ballasts D&D-1-3 1 3/11/98 

480 Fullcrate PO2804 12/9/97 Light Metal D&D-3-11 12/17/97 
D&D-3-13 

480 Full Crate PO2863 12/10/97 Light Metal D&D-3-11 12/17/97 
D&D-3-13 

480 Fullcrate PO2857 12/10/97 Light Metal D&D-3-11 12/17/97 
D&D-3 - 13 

480 Full Crate PO2795 1/6/98 Light Metal D&D-3-11 1/15/98 
D&D-3-13 

480 Fullcrate PO2858 lUl1/97 Light Metal D&D-3-11 12/17/97 
D&D-3-13 

9/15/97 I 326 [Half Cra; 

12/16/97 

12/11/97 

12/12/97 

~ 

9/16/97 I 326 I Halfcrate 

438 Fullcrate PO2796 12/16/97 Ceiling Tiles from D&D-3-24 12/17/97 
RMMA Rooms 

326 Fullcrate PO2852 1/29/98 Mix. Bldg. Waste D&D-368 2/12/98 

480 5 G a l - h ~ ~  X07400 12/12/97 Metal “unused shot” Dt2D-4-11 12/15/97 

11/11/97 862 

12/31/97 438 

12/10/97 480 

D&D-3-81 12/22/91 5 5 G a l . k  D90479 11/11/97 Moist Combustibles 
With Asbestos 

FullCrate PO2799 1/6/98 Asbestos Counter tops / D&D-3-76 1/15/98 
cabinets 

Fullcrate PO2853 12/10/97 Light Metal D&D-3-11 12/17/97 
D&D-3-13 

I 11/11/97 
11/11/97 862 

12/10/97 480 

55 G a 1 . b  

Full Crate 

Full Crate 

D90479 

PO2799 

PO2853 

1/6/98 

12/ 10/97 

Moist Combustibles 
With Asbestos 

Asbestos counter tops 
cabinets - 
Light Metal I D&D-3-13 



2/3/98 Combustibles 

1/19/98 Light Metal 

I 

~ 1/19/98 Light Metal 

~ 1/19/98 I Light Metal 

1 2/14/98 I Process Waste System 

~ 

1/17/98 480 Full Crate 

1/18/98 480 FullCrate 

1/17/98 480 Fullcrate 

1/7/98 480 FullCrate 

1/21/98 480 Full Crate 

1/19/98 480 Fullcrate 

I 

1/28/98 

1/28/98 

2/3/98 

2/3/98 

Light Metal 

Light Metal 

Plastic 

Asbestos Panels 

I .&%"E, 
;m4,z.t 
JLM3FR 

>&D-3- L 1 
)&D-3-13 

)&D-3- 1 1 
MD-3-13 

XD-3-11 
D&D-3-13 

D&D-3-11 
D&D-3-13 

D&D-1-9 

D&D-3-11 
D&D-3 -1 3 

D&D-3-11 
D&D-3-13 

D&D-3-11 
D&D-3 - 13 

D&D-3 - 1 1 
D&D-3-13 

D&D-3-3 

D&D-3-3 

-_. 

SHIPPGVG 
D.47E 

1/15/98 

1/22/98 

1/15/98 

1/15/98 

2/24/98 

113019 8 

1/22/98 

1/22/98 

1213 1 I97 Full Crate 1/6/98 Counter Tops I 
Cabinets 

1/14/98 Counters Tops PO2854 

PO2794 1/6/98 Light Metal 

1/8/98 Light Metal PO2847 

~ 

212 1/98 I Process Waste System PO2859 

PO2848 1120198 1 Light Metal 

PO2855 Light Metal I 1/15/98 

PO2860 1/15/98 Light metal 

1 /I 6/98 Light Metal 

1/16/98 Combustibles 

PO2849 

PO2862 1/22/98 

1/22/98 

2/12/98 

1130198 

1/22/98 

1/22/98 

' 2/24/98 

' 1130198 

1/30/98 

1/16/98 I Combustibles PO2851 

PO3019 

PO3020 

1 Po2846 

PO3017 

PO3046 

PO2865 

PO2802 

I 1/17/98 I 861 I Full Crate D&D-3-3 

D&D-3- 1 1 
D&D-3-13 

D&D-3-11 
D&D-3 - 13 

D&D-3-11 
DtkD-3-1: 

D&D-4-11 

D&D-3-11 
D&D-3-1: 

D&D-3-11 
D&D-3 - 1 : 

I 1/16/98 I 863 I Full Crate D&D-3 -9 

D&D-3-7( I 1/7/98 1 438 I Full Crate 
i I I I I I 



t, 

Fullcrate 

ME E' 

PO3064 1/22/98 Friable Asbestos D&D-1-22 3/5/98 
PPE - Rags 

1/12/98 

Full Crate 

Full Crate 

Full Crate 

FullCrate 

Fullrate 

Fullcrate 

Full Crate 

Fullcrate 

55Gal.- 

1 o G a l - m  

Full Crate 

Fullcrate 

Fullcrate 

Fullcrate 

Full Crate 

Fullcrate 

5 5 G a l ~ ~  

480 

PO3084 1130198 Light Metal D&D-3-11 2/13/98 
D&D-3-13 

PO3059 1/29/98 Light Metal D&D-3-11 2/12/98 
D&D-3-13 

PO3077 212 1/98 Friable Asbestos- D&D-22 3/5/98 
PPE, Rags, TSI 

PO3065 1/29/98 Light Metal D&D-3-11 2/12/98 
D&D-3-13 

PO3063 1/29/98 Asbestos Insulatron & D&D-3-76 1/30/98 
Floor Tile 

PO3066 1/29/98 Light Metal D&D-3-11 2/13/98 
D&D-3-13 

PO3082 2/2/98 Light Metal D&D-3-11 2/13/98 
D&D-3- 13 

PO3081 2/3/98 Plastic D&D-3-9 2/13/98 

Go4991 3/10/98 Non PCB Ballasts D&D-1-31 3/11/98 

D&D-1-36 Tog-' 
ncyclc h 

X04299 2/9/98 Oil from out side 

Pumps 3/3/98 

PO3085 2/4/98 Light Metal D&D-3-11 2/13/98 
D&D-3- 1 3 

PO3079 21 16/98 Asbestos Floor Tile D&D-3-76 2/24/98 

PO3057 2/4/98 Plastic D&D-3-9 2/13/98 

PO3061 3/6/98 Plastic D&D-3-9 3/12/98 

Po3086 2/4/98 Light Metal D&D-3-11 2/12/98 
D&D-3-13 

D&D-3-3 3/12/98 PO3060 3/6/98 Combustibles 

TOO711 3/8/98 PCB Ballasts D&D-3-3 1 311 1/98 

1/12/98 I 480 

2/3/98 

2/3/98 

1/30/98 

2/2/98 

U4/98 

1/29/98 

1971 

1529 

480 

438 

863 

1/30/98 

480 

1966 

1/29/98 480 

2/2/98 480 

2/3/98 I 863 

24198 I 863 

2/4/98 480 

2/5/98 I 861  

2/5/98 I 1971 

Fullcrate I PO2856 1 1/13/98 1 LightMetal D&D-3-11 1/15/98 I D&D-3-13 1 
Fullcrate I PO2850 1 1/12/98 1 LightMetal D&D-3-11 1/15/98 I D&D-3-13 I 



3 4 7 E  L L X /  
WFC 

2/6/98 1971 

2/16/98 138 

2/12/98 852 

2/4/98 480 

2/19/98 438 

2/19/98 438 

2/20/98 438 

2/14/98 1321 

2/16/98 438 

2/17/98 438 

2/17/98 438 

2/17/98 438 

2/18/98 438 

2/20/98 438 

2/13/98 480 

2/13/98 438 

2/13/98 480 

2120198 438 

2/20/98 438 

2/21/98 438 

2/21/98 438 

2/4/98 480 

COdVTALVER CONl.UVER DATE WASTE DESCRIPTIO,\ W.4S7E SHLPPLW 
"7PE NUMBER coNTmER S M  0 . 4  TE 

FILLED . v m m  

5 5 a l D 1 u m  TO0709 3/10/98 PCB Ballasts D&D-3-3 1 311 1/98 

Fullcrate Po3058 2/17/98 Asbestos Floor Tile D&D-3-76 2/24/98 

55GalDrum D90474 2/13/98 Moist Combustibles- D&D-4-6 3/9/98 
Process waste sumps 

Full Crate PO3080 2/4/98 Light Metal D8~D-3-11 2-12-98 
D&D-3-13 

212 1/98 Drywall D&D-3-87 2/24/98 

Fullcrate PO3149 2/20/98 Drywall D&D-3-87 2/24/98 

212 1/98 Friable Asbestos D&D-3-77 2/24/98 

Lead Counter D&D-2-20 2/26/98 

Fullcrate PO3147 

Full Crate PO3151 

Pallet X096 15 2/ 14/98 
Weights 

Fullcrate PO3078 2/17/98 Asbestos Floor Tile D&D-3-76 2/24/98 

Fullcrate PO3045 2/17/98 Asbestos Floor Tile D&D-3-76 2/24/98 

Fullcrate PO3049 211 8/98 Asbestos Floor Tile DbD-3-76 2/24/98 

Fullcrate PO3042 2120198 Asbestos Floor Tile D&D-3-76 2/24/98 

Fullcrate PO3047 2120198 Asbestos Floor Tile D&D-3-76 2/24/98 

e 

Fullcrate PO3044 2/21/98 FriabieAsbestos D&D-3-26 2/24/98 

Fullcrate PO3051 21 1 8/98 Light Metal D&D-3-11 2/24/98 
D&D-3-13 

Fullcrate PO3050 212 1/98 Friable Asbestos D&D-3-26 2/24/98 

Fullcrate PO3048 2/20/98 Light Metal D&D-3-11 2/24/98 
D8B-3-13 

Fullcrate PO3169 212 1/98 Friable Asbestos D&D-3-26 2/24/98 

Fullcrate PO3167 212 1/98 Friable Asbestos D&D-3-26 2/24/98 

Full Crate PO3165 2/23/98 Drywall D&D-3-87 2/24/98 

Full Crate PO3162 3/26/98 Asbestos Floor Tile D&D-3-76 3130198 

Fullcrate PO3083 2/5/98 Light Metal D&D-3-11 2/12/98 

0 
D&D-3-13 



- 

BL'ILDIJVG 123 D&D LII4STE TR4CKI.LrG LOG 9-5' t ' n y r 5  

DATE W C /  CO\TmER C O N T m E R  DATE R A S E D L i S C ~ T I O N  HASTE WLPPBG 
WFC 71PE NbMBER CO~Vr-uNER STE..tLI D4TE 

FILLED L CTtBER 

2120198 480 Full Crate PO3170 3/2/98 Light Metal D&D-3-11 3/12/98 
D&D-3-13 

2/21/98 438 Full Crate PO3142 2/23/98 -wall D&D-3-87 3/3/98 

2/21/98 1966 Fullcrate PO3143 2/21/98 Friable Asbestos DBD-1-22 3/5/98 

2/21/98 1966 Full Crate PO3144 212 1/98 Friable Asbestos D&D-1-22 3/12/98 

2/21/98 1966 Fullcrate PO3145 212 1/98 Friable Asbestos D&D-1-22 3/12/98 

2/21/98 1966 Fullcrate PO3163 212 1/98 Friable Asbestos D&D-1-22 3/12/98 

2/21/98 1966 Fullcrate PO3164 212 1/98 Friable Asbestos D&D-1-22 3/12/98 

2/21/98 1966 Full Crate PO3166 212 1/98 Friable Asbestos D&D-1-22 3/12/98 

2/21/98 1966 Fullcrate PO3168 212 1/98 Friable Asbestos D&D-1-22 3/12/98 

2/21/98 1966 Full Crate PO3146 212 1/98 Friable Asbestos D&D-1-22 3/5/98 

2/23/98 438 Fullcrate PO3150 2/23/98 -Wall D&D-3-87 3/2/98 

2/23/98 438 Fullcrate PO3153 2/23/98 -Wall D&D-3-87 3/2/98 

2/24/98 438 Fullcrate PO3180 2/24/98 Friable Drywall D&D-3-77 3/3/98 

2/24/98 438 Fullcrate PO3158 2/24/98 Friable Drywall D&D-3-77 3/2/98 

2/17/98 480 Full Crate PO3062 2/24/98 Light Metal D&D-3-11 3/2/98 

~~ ~ ~ ~~~ 

D&D-3-13 

2/24/98 438 Fullcrate PO3185 2/24/98 Friable Drywall D&D-3-77 3/2/98 

2/24/98 438 Fullcrate PO3157 2/24/98 Transite D&D-3-77 3/2/98 

2/24/98 438 Fullcrate PO3188 2/24/98 Transite D&D-3-77 3/5/98 

2/24/98 438 Full Crate PO3182 2/24/98 Transite D&D-3-77 3/2/98 

2/24/98 438 Fullcrate PO3184 2/26/98 Friable Drywall D&D-3-77 3/3/98 

2/26/98 438 Full Crate PO3186 2/26/98 Transite D&D-3-77 3/2/98 

2/26/98 438 Full Crate PO3159 3/18/98 Drywall D&D-3-87 3/24/98 

2/26/98 438 Fullcrate PO3190 2/24/98 Friable Drywall D&D-3-77 3/2/98 

2/26/98 438 Fullcrate PO3193 2/26/98 Friable Drywall D&D-3-77 3/3/98 

2/24/98 438 Fullcrate PO3187 2/24/98 Friable Drywall D&D-3 -77 3/2/98 

2/26/98 438 Fullcrate PO3194 2/26/98 Friable Drywall D&D-3-77 3/3/98 
c A 



e 

e 

?ATE LE€ 
WC 

1/12/98 374 

2120198 480 

2/26/98 438 

2/26/98 438 

CONTAlNER CONTARvER DATE 
TYPE ‘ V W E R  c o . w . m E R  

FLLLELI 

10Gal. Drum X04825 2/12/98 

Full Crate PO3171 212 1/98 

Full Crate PO3192 2/26/98 

Fullcrate PO3195 2/26/98 

WASTE DEscRlpTION 

Dirt from scrubbers 
S1& s3 

Light Metal 

Friable Drywall 

Friable Drywall 

Friable Drywall 

W A S E  
S7RE4M 
NLXfBER 

DikD-4-53 

D&D-3-11 
D&D-3-13 

D&D-3-77 

D&D-3-77 

D&D-3-77 

2/26/98 

2/26/98 

2/26/98 

2/26/98 

438 Fullcrate PO3189 U26/98 

438 Full Crate PO3200 2/26/98 

438 Fullcrate PO3201 2/26/98 

438 Fullcrate W3191 2/26/98 

2/28/98 

2/28/98 

2/28/98 

2/28/98 

438 Full Crate PO3172 2/28/98 

438 Fullcrate PO3173 2/28/98 

1966 FullCrate PO3174 2/28/98 

438 Full Crate PO3175 2/28/98 

Transite 

Friable Asbestos 

Friable Drywall 

Friable Asbestos 

Friable Asbestos 

D&D-3-77 3/5/98 

D&D-1-22 3/5/98 

D&D-3-77 3/5/98 

D&D-1-22 3/5/98 

D&D-1-22 3/5/98 2/28/98 

2/28/98 

2/26/98 

3/4/98 

3/3/98 

3/4/98 

1966 Full Crate PO3154 212 8/98 

438 Full Crate PO3196 2/28/98 

438 Full Crate PO3178 2120198 

438 Fullcrate PO3247 3/1/98 

438 Full Crate PO3242 3/4/98 

438 Fullcrate PO3243 3/1/98 

~ D&D-3-77 3/2/98 438 Fullcrate PO3208 3/2/98 

~ 

SHLPPIXG 
DATE 

3-10 TO 
iJOHaz-2205 

2/24/98 

3/3/98 

3/3/98 

2/26/98 I 438 I Full Crate 1 PO3199 I 2/26/98 3/3/98 

2/26/98 I 438 1 Full Crate 1 PO3198 I 2/26/98 
~ ~- 

Friable DrywaU ~ I D&D-3-77 3/3/98 
~~ 

FriableDrywall I D&D-3-77 r3/3/98 1 
Friable Drywall D&D-3-77 3/3/98 I 
Friable Drywall D&D-3-77 3/3/98 I 

3/3/98] Friable Drywall D&D-3-77 

2/26/98 I 438 I Full Crate I PO3179 b/,,/98 Friable Drywall D&D-3-77 

2/26/98 I 438 I Full Crate 1 PO3197 I 2/26/98 Drywall D&D-3-87 3/3/98 

Transite I D&D-3-77 ( 3 / 5 / 9 8 1  

~~ 

2/27/98 1 1966  I Full Crate 1 PO3148 -(2/28/98 

Transite I D&D-3-7y&3/5/98-1 

Transite I D&D-3-77 I 3/3/98 I 
Transite D&D-3-77 3/10/98 I 
Friable Drywall D&D-3-77 3/10/98 

3/12/98 

Transite D&D-3-77 

3/2/98 I438 I Fullcrate I PO3203 13/2/98 Friable Insulation 
&Drywall 

D&D-3 -77 

Friable Insuiation 
& Drywall 



!I27198 

2/28/98 

2/28/98 

2/28/98 

1966 Fullcrate PO3152 2/28/98 Friable Asbestos DBiD-1-22 3/5/98 

1966 Fullcrate PO3155 2/28/98 Friable Asbestos D&D-1-22 3/5/98 

1966 Full Crate PO3161 2/28/98 Friable Asbestos D&D-1-22 3/5/98 

438 Fullcrate PO3176 2/28/98 Transite D&D-3-77 3/5/98 

2/28/98 

3/2/98 

3/2/98 

3/4/98 

3/4/98 

3/4/98 I 1966 I Full Crate I PO3253 I 3/5/98 1 Friable Asbestos I D&D-1-22 I 3/12/98 1 

438 Fullcrate PO3177 2/28/98 Friable Drywall D&D-3-77 3/5/98 

438 Full Crate Po3206 3/3/98 Friable Insulation D&D-3-77 3/10/98 
& Drywall 

438 Fullcrate PO3204 3/4/98 Transite D&D-3-77 3/10/98 

438 Fullcrate PO3211 3/4/98 Transite D&D-3-77 3/10/98 

438 Fullcrate PO3252 3/4/98 Transite D&D-3-77 3/10/98 
I I 

3/4/98 

3/6/98 

3/6/98 

3/2/98 

3/4/98 

3/5/98 

3/5/98 

3/3/98 

3/3/98 

438 Fullcrate PO3255 3/4/98 Transite D&D-3-77 3110198 

1966 Fullcrate PO3267 3/7/98 Friable Asbestos D&D-1-22 3/10/98 

861 Fullcrate Po3275 3120198 Combustibles D&D3-3 3/24/98 

480 Full Crate PO3181 3/12/98 Light Metal D&D-3-11 3/24/98 
D&D-3-13 

1966 Fullcrate PO3202 3/5/98 Friable Asbestos D&D-1-22 3/10/98 

1966 Fullcrate PO3207 3/5/98 Friable Asbestos D&D-1-22 3/10/98 

1966 FullCrate PO3209 3/6/98 Friable Asbestos D&D-1-22 3/10/98 

1966 FullCme PO3210 3/4/98 Friable Asbestos D&D-1-22 3/12/98 

1966 FullCme PO3244 3/5/98 Friable Asbestos D&D-1-22 3/12/98 

3/4/98 

3/6/98 

3/6/98 

3/6/98 

3/5/98 

1966 Fullcrate PO3254 3/5/98 Friable Asbestos D&D-l-22 3/ 12/98 

1966 Fullcrate PO3268 3/6/98 Friable Asbestos DBD-1-22 3/10/98 

1966 Fullcrate PO3270 3/6/98 Friable Asbestos D&D-1-22 3/10/98 

1966 FullCrate PO3273 3/6/98 Friable Asbestos D&D-1-22 3/10/98 

1966 FullCme PO3274 3/5/98 Friable Asbestos D&D-1-22 3/10/98 

3/7/98 

3/5/98 

1966 FullCme Po3271 3/9/98 Friable Asbestos D&D-1-22 4/1/98 

1966 Fullcrate PO3269 3/5/98 Friable Asbestos D&D-1-22 3/10/98 



DATE 

I 3/1/98 I 438 I Full Crate I PO3251 1 3/4/98 I Transite 1 D&D-3-77 I 3/10/98 1 

IDC/ CONTXAER CONTAEVEX DATE WASTE DESCRPTION WASTE SHPPKG 
W C  TYPE . vmm CONTrnER STRUM DATE 

FILLED IVUWBER 

3/6/98 

3/9/98 

3/10/98 

3/21/98 

3/21/98 

3120198 

3/21/98 

3/21/98 

3/21/98 

1966 Full Crate PO3276 3/7/98 Friable Asbestos D&D-1-22 3/10/98 

1966 Fullcrate PO3272 3110198 Friable Asbestos D&D-1-22 4/2/98 

1966 Fullcrate PO3261 3/12/98 Friable Asbestos D&D-1-22 4/2/98 

438 Fullcrate PO3306 3/21/98 Friable Drywall D&D-3-77 3130198 

438 Full Crate PO3298 312 1/98 Friable Drywall D&D-3-77 3130198 

438 Full Crate PO3160 3120198 Transite D&D-3-77 3130198 

438 Fullcrate PO3304 312 1/98 Friable Drywall D&D-3-77 3130198 

438 Fullcrate PO3303 312 1/98 Friable Drywall D&D-3-77 3/30/98 

438 FullCrate PO3302 3/25/98 Friable Drywall D&D-3-77 3130198 



a 

Full Crate 

Fullcrate 

Full Crate 

Fullcrate 

Full Crate 

PO3259 21 16/98 Friable Drywall 

PO3156 3/23/98 Transite 

PO3310 312 1/98 Friable Drywall 

PO3297 312 1/98 Friable Drywall 

PO3260 3/20/98 Transite 

~~~ 

3/23/98 I 1966 

3/23/98 1 1 FullCrate 

~ 3/13/98 55 Gal.Dnrm 

PO3 159 

PO3299 

PO3325 

PO3322 

1 D90478 

3/17/98 Dry wall D&D-3-87 3/24/98 

3/24/98 Friable Drywall D&D-1-22 4/1/98 

3/25/98 Friable Drywall D&D-1-22 4/1/98 

3/25/98 Friable Drywall D&D-1-22 4/1/98 

313 1/98 Scabbled Concrete D&D-3-69 4/15/98 

3/26/98 

3/26/98 

180 Fullcrate PO3347 3/27/98 Light Metal D&D-3-11 

480 FullCrate PO3346 3/27/98 Light Metal DBD-3-11 
D&D-3- 13 

I 

3/26/98 

3/11/98 

3/25/98 

3/26/98 

3/27/98 

3130198 

3130198 

3/16/98 
l 

480 Fullcrate PO3339 3/27/98 Light Metal D&D-3-11 4/1/98 
D&D-3 - 1 3 

1966 Fullcrate PO3265 3/12/98 Friable Asbestos D&D-1-22 4/1/98 

1966 Full Crate PO3319 3/27/98 Friable Asbestos D&D-1-22 4/1/98 

1966 Full Crate PO3348 3/27/98 Friable Asbestos D&D-1-22 4/1/98 

1966 Fullcrate PO3345 3/27/98 Friable Asbestos D&D-1-22 4/1/98 

1966 Full Crate PO3344 3/30/98 Friable Asbestos D&D-1-22 4/1/98 

1966 Full Crate PO3313 3130198 Friable Asbestos D&D-1-22 4/2/98 

438 FullCrate PO3264 3/16/98 Friable Drywall D&D-3-77 3/24/98 

C O N T m E R  
TYPE 

DATE W . K E  DESCWTION 
CO.\TXVER 
F D  

3/23/98 Friable Drywall 

3/23/98 Friable Drywall 

SHPPLNG 

3/24/98 

3/24/98 

DATE :' 
W C  

Full Crate PO3205 

PO3308 
- 

D&D-3-77 Full Crate 

PO3316 I 3/23/98-- I Transite D&D-3-77 I 3/24/98 I Full Crate 

3/23/98 I Transite I D&D-3-77 I 3/24/98 I 
3/21/98 I 438 

~~ 

Full Crate I PO3309 I 3/23/98 I Transite I D&D-3-77 I 3/24/98 I 
3/16/98 I 438 

D&D-3-77 I 3/24/98 I 312 1/98 

3/17/98 D&D-3-77 3/24/98 I 
3/21/98 I 438 1 Full Crate I PO3301 3/21/98 I Friable Drywall 1 D&D-3-77 1 3/24/98 1 

0 3120198 I 138 I Fullcrate 

Full Crate 

3/23/98 I 1966 1 Fullcrate 

4/1/98 I 
4/1/98 li 



DATE 

3/26/98 

3/30/98 

3/31/98 

3/26/98 

4/2/98 

3/25/98 

4/22/98 

4/22/98 

4/22/98 

4/22/98 

4123198 

4/24/98 

5/1/98 

n>c/ CONT.4I?ER C0S.T-iEVE.R D A E  W . U E  DESCRPTION WASTE SHlPPLVG 
W l T  TYPE Vi3 iBER CONTAOVER STREAM DAlE 

FLUELl YmBm 

1966 Full Crate PO3343 3/27/98 Friable Asbestos D&D-1-22 4/1/98 

1966 Full Crate H05814 313 1/98 Friable Asbestos D&D- 1-22 4/2/98 

863 Full Crate PO3349 41 10198 Plastic D&D-3-9 4120198 

480 Fullcrate PO3340 3/27/98 Light Metal D&D-3-11 4/1/98 
D&D-3-13 

374 55Galhum D90476 4/14/98 Scabbled Concrete D&D-3-69 4/15/98 

438 Fullcrate PO3326 4/10/98 Transite D&D-3-77 4/21/98 

863 55whum D87186 4/24/98 Plastic D&D-3-9 4/27/98 

480 55GalD~n-1  D90475 4/22/98 Light Metal D&D-3-13 4/27/98 

862 5 5 G a l m  D87183 4/24/98 Moist Combustibles D&D-3-6 4/27/98 

374 5 5 a h u m  D90477 4/24/98 Scabbled Concrete I D&D-3-70 4/27/98 
Cinderblock 

0 
862 55GalJh~m D87184 4/24/98 Moist Combustibles D&D-3-6 4/27/98 

862 5 5 a m  D86973 4/24/98 Moist Combustibles D&D-3-6 4/27/98 

1966 Fullcrate PO3407 5/1/98 Friable Asbestos D&D-1-22 5/5/98 



D&D WSRIC Process Closure Summary 
Process # 123-25 

The Construction Management / D&D group has completed the Deactivation, 
Decommissioning, and Demolition of building 123 under Integrated Work 
Control Package (IWCP)# FB-0410, using the D&D WSRIC book to document 
the characterization of the waste generated during this activity. 
Characterization was based upon various project documents, including the 
Reconnaissance Level Characterization Report, Asbestos and Lead 
Characterization Report, Closure Plan for Building 123 Components of 
RCRA Unit 40, Proposed Action Memorandum for the Decommissioning of 
Building 123, Waste Management Plan, analytical sampling, process 
knowledge, and interviews with building residents. 

The purpose of this document is to provide a summary of the waste that 
was generated from these activities. The D&D activities included the 
removal of all equipment that was abandoned by building personnel in July 
1997. Most salvageable items were sent to PU&D and not captured by this 
summary. Miscellaneous items not fully surveyable from RMMA rooms 
were disposed of as LLW. Excess chemicals were collected and disposed 
of by Radian under a contract to Kaiser Hill. Buildings 113, 114, and 123s 
were included in the scope of this D&D work package. 

a 
The stripout started in August of 1997, and demolition started in April 
1998. The last waste to be shipped from the site was May 28, 1998. 
Waste types and volumes generated from the project include: 

Radioactive Waste 665.54 cubic yards 

Straight Low Level Waste (LLW) 
(9) 55 gal drums, (64) full crates, (4) half crates 

275.71 cubic yards 

Low Level Asbestos Waste (LLW) 
(1) 55 gal drum, (92) full crates 

381.15 cubic yards 

Low Level Mixed Waste (LLM) 
(1) 5 gal drum, (2) 10 gal drums, (1) 55 gal drum, (2) full crates 

8.68 cubic yards 

L.. 4‘ 
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Non-Radioactive Waste 

Hazardous Waste (HAZ) 
(5) small bags, (22) boxes 

4,733.58 cubic vards 

3.25 cubic yards 

Non-Rad, Non-Haz Friable Asbestos (NON) 
(44) full crates, (1) half crate 

184.23 cubic yards 

Non-Rad, Non-Haz Special Waste (ballasts) (NON) 
(4) 55 gal drums 

1.1 cubic yards 

Industrial Sanitary Waste (Stripout) (NON) 
(1 2) rolloffs 

360 cubic yards 

Industrial Sanitary Waste (Demolition) (NON) 4,095 cubic yards 
(200) rolloffs 

Special Sanitary Waste (Non-Friable Asbestos) (NON) 
(3) rolloffs 

90 cubic yards 

Material to Recvcle 490.5 cubic vards 

Recycle Metal (Stripout) 
(6) rolloffs 

Recycle Metal (Demolition) 
(8) rolloffs 

210 cubic yards 

280 cubic yards 

Other Recycle Material 
1) box (Pb acid batteries), (1)lO gal drum (oil), (1) pallet (lead weights) 

.5 cubic yards 

Number of containers shipped from Buildina 123 
Rol lo f fs  229 Total - 0 Rad, 229 Non-Rad 
Full Crates 202 Total - 158 Rad, 44 Non-Rad 
Half Crates 5 Total - 4 Rad, 1 Non-Rad 
55 gallon drums 
Odd Size Containers 

15 Total - 11 Rad, 4 Non-Rad 
33 Total - 3 Rad, 30 Non-Rad 

2 



A summary of the wastes generated during D&D is listed below. 
arranged in D&D WSRlC process/output number sequence, which segregates 
waste types. 

It is e 
These processes are as follows: 

D&D-1 Non-Hazardous and Non-Radioactive (NON) 
D&D-2 Hazardous and Non-Radioactive (HAZ) 
O&D-3 Non-Hazardous and Radioactive (LLW) 
D&D-4 Hazardous and Radioactive (LLM) 

NON-Hazardous & Non-Radioactive Waste Outputs (NON) 

D & D - 1 - 1  Combustibles 
No WGI required (1) 55 gallon bag 
This output is characterized as non-hazardous by process knowledge, and 
consists of PPE generated during an attempt to strip paint from the south 
wall in room 11 1. It did not come in contact with hazardous material, and 
was disposed of in a rolloff going to USA landfill. 

D & D - 1 - 4  Scrap Metal 
No WGI Required (14) rolloffs - 490 cu. yds. - 122.06 tons 
Characterized by process knowledge as non-hazardous, recyclable 
material. 
rolloffs were sent to Newell Recycling for salvage. 
included piping, conduit, stainless steel ducting, copper piping, ventilation 
ducting, metal wail studs, and other various metal items. The metal had 
been size reduced to ensure efficient use of space in the rolloff. 

Six rolloffs were sent to Gahagan Metal and Iron, and eight 
This waste output 

D & D - l - l 4  Fluorescent Light Bulbs - Non Hazardous 
No WGI required (5) boxes 
This output consists only of the four foot green tipped fluorescent light 
bulbs. These are characterized as non hazardous by RFETS guidance. They 
were disposed of in sanitary waste rolloff sent to USA landfill. 

D&D-1-20 Non-Friable Asbestos 
WGI  #G19701230342A (3) rolloffs or 70 cu. yds. 
This waste was certified as being non-friable asbestos waste by the 
project state certified asbestos inspector. It consisted of doors with 

3 



asbestos cores, stainless steel countertops with asbestos mastic on the 
bottom, transite panels removed from above the windows on the outside of 
the building, and other assorted non-friable asbestos items. 
one partial 30 cubic yard rolloff was generated by AFlC the asbestos 
abatement contractor. 

@ 
Two full and 

D & D - 1 - 2 2  Friable Asbestos Waste Material 
WGI  #G19801230471B (44) full crates & (1) half crate 
Characterized as containing friable asbestos by AFlC the abatement 
contractor, and the RMRS project certified asbestos professional. This 
waste consisted of PPE, plastic containment sheeting, metal, wood, rags, 
vermiculite, cinder block, thermal system insulation (TSI) from non-rad 
areas, and other items that were in the asbestos containment area that 
could not be wiped clean of asbestos fibers. 

D& D-  1-3  1 Non-Leaking Light Ballasts (PCB) 
WGI #GI97012301978 (3) 55 gallon drums 
Characterized by process knowledge and visually inspected to ensure they 
were not labeled “on-PCB’ ballasts and capacitors. These potential PCB 
ballasts were packaged from the stripout of lighting fixtures in all rooms 
of building 123 and 113. 

D & D- 1 - 3  1 Non-Leaking Light Ballasts (Non-PCB) 
WGI  #G19701230187A (1) 55 gallon drum 
Characterized by process knowledge and visually inspected to ensure they 
have “on-PCB’ labeled on the ballast. These PCB free ballasts were . 

packaged from the stripout of lighting fixtures in all rooms of building 
123 and 113. 

D & D - 1 - 3 6  Misc. Organic Liquid 
No WGI required (1) 10 gallon drum 
This output consists of five bottles of Di-2-ethylhexyl Phosphoric Acid 
that was abandoned by the building. Analytical data (98A0090 and 
97P2294) shows these wastes are non-hazardous and non-radioactive. 
They were packed into drum X01810 and sent to Unit 5001 PU&D. 

D & D - 1 - 4 5  Industrial Sanitary Waste (Non-Routine) 
WGI # G19701230199B (21 5) rolloffs 
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4,545 cubic yards 1757 tons 
This waste output includes all waste that was solid, non-radioactive, 
non-hazardous. During the stripout phase it consisted of items such as 
ceiling tiles, carpeting and fixtures from Non-RMMA rooms, surveyable 
items from RMMA rooms, Non-Friable asbestos items, and items on the 
outside of the building. There were (15) 30 cubic yard rolloffs of this 
non-structural waste. During the demolition phase it consisted of 
concrete, cinderblock, rebar, roofing material and other metal and wood 
building pieces. 
debris. 
Colorado. 

@ 

There were (200) 30 cubic yard rolloffs of this structural 
All industrial sanitary waste was sent to USA landfill in Erie, 

Hazardous & Non-Radioactive Waste Outputs (HA21 

D & D - 2 - 4  Chrome Wire 
No WGI required (1) box 
This waste output was found in the building during the stripout, and 
consists of a roll of unused chrome wire. The manufacturer label states 
that chrome is a constituent of the metal. 

D & D - 2 - 6  Nicad Batteries 
No WGI required (1) box 
This output consists of dry cell nicads that were characterized by process 
knowledge. These batteries were removed from various pieces of 
equipment during the stripout of the building. . 

D & D - 2 - 1 0  Lead Acid Batteries 
No WGI required (1) box 
This output consists of various lead acid batteries found in emergency 
lighting throughout the building. They were sent to PU&D Unit 5001 as 
recycle material. 

D & D - 2 - 1 6  Incandescent Light Bulbs 
No WGI required (1) box 
This output consists of incandescent light bulbs removed from various 
fixtures that were stripped out of the building. 
as hazardous by process knowledge. 

These were characterized 
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D & D - 2 - 1 ?  Mercury Thermometers and Thermostat 
No WGI required (1) box 
This waste output consists of four thermometers found in various 
equipment in the building, and one thermostat from building 113. These 
were characterized as hazardous by process knowledge. 

D & D - 2 - 2 0  Lead Counterweights and Bricks 
No WGI required (1) Pallet 
This waste consisted of lead counterweights that were removed from 
laboratory hoods. These were connected to the front windows by a cable, 
and were enclosed in a metal runway. They were surveyed for free release 
and sent for recycle to PU&D Unit 5001. The lead bricks were given to Rad 
Eng for use in shielding a counter in T891R. 

D & D - 2 - 2 2  Fluorescent Light Bulbs 
No WGI required (21) boxes 
This output consists of light bulbs that are four and eight foot and "U" 
shaped, and do not have the green tips. They are characterized as 
hazardous by process knowledge. 

D & D - 2 - 3 1  Paint Chips 
No WGI required (2) packages 
One package of lead based paint chips was generated in room 109B. This 
characterization is supported by the building lead characterization report, 
which shows paint on the walls has lead at levels of 10-4000 PPM (total 
analysis) . 
A second package of paint chips was generated after the bldg. was 
demolished. These chips were collected from the slab where the 
restroom/lockerrooms and janitor closet were located in the north wing, 
rooms 113, 113A, 1138, 115, 119 and 119A. The lead characterization 
report shows levels of chromiun from 260-2,600 PPM and lead from 90- 
3,700 PPM (total analysis). 

Non-Hazardous & Radioactive Waste Outputs (LLW) 

D & D - 3 - 3  Dry Combustibles 
WGI #619701230299A (5) full crates 
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This waste consists of various combustible items, including PPE, wood, 
and other combustible material. 
verified that there were no hazardous constituents in this waste. 

Visual inspection and process knowledge 

D & D - 3 - 6  Moist Combustibles 
WGI  #G19701230307A (3) 55 gallon drums 
This waste output consists of combustibles such as PPE, kimwipes, and 
absorbent that are wetted. They were generated during the scabbling of 
paint from the south wall in room 111. 
knowledge verified that there were no hazardous constituents added to 
this waste. 

Visual inspection and process 

D & D - 3 - 9  Plast ics  
WGI #G19701230300B (5) full crates & (1) 55 gallon drum 
This waste output consists of various plastic type items that include 
plastic bags, hoses, containers, PPE, plastic containment sheeting, and 
other plastic type items. 
verified that there were no hazardous constituents added to this waste. 

Visual inspection and process knowledge 

D & D - 3 - 1 1  Light Metal 
WGI  #GI9701 230400A (40) full crates 
This output consists of metal counters, cabinet, piping, hoods, angle iron, 
and various metal items that could not surveyed for free release. It was 
packaged with output D&D-3-13, which consists of the same waste items 
with lead based paint on it. 

D & D - 3 - 1 3  Light Metal w/ Lead Paint-Non-RCRA 
WGI  #G19701230400A (see output 3-11 above) 
WGI #G19801230619A (1) 55 gallon drum 
This output consists of the same metal items as in output D&D-3-11, with 
the addition of lead based paint that is below RCRA TCLP levels on it. 
Items with painted surfaces in RMMA rooms were considered radioactive. 

D & D - 3 - 2 4  Insulation (Ceiling Tile) 
WGI  #GI9701 230345A (1) full crate 
This output consists of ceiling tiles generated in RMMA rooms. According 
to the Bldg. 123 Asbestos Characterization Report, these ceiling tiles do 
not contain any asbestos material. 

7 



D & D - 3 - 2 6  Asbestos Friable 
WGI #GI98012304666 (4) full crates e 
This output consists of various friable asbestos items that were certified 
as being friable by the project state certified asbestos professional. This 
included vermiculite and foam glass with vermiculite on it from room 
165, and drywall with mud that did not have lead based paint on it. 

D & D - 3 - 6 8  Mixed IDC’s 
No WGI required (6) full crates & (4) half crates 
This waste was generated before Waste Generator Instructions were 
issued. The waste consists of metal, plastic, glass, and combustibles. 
Visual inspection and process knowledge verified that there were no 
hazardous constituents as part of this waste type. 

D & D-3-6  9 Scabbled Concrete 
WGI #GI98012305278 (2) 55 gallon drums 
This waste consists of bags of concrete that was scabbled from the floor 
and wall to remove radioactive contamination. It was generated in rooms 
105, 109, 123, 124 and 124A. This waste is characterized by process 
knowledge as being non hazardous. No lead based paint was on this 
concrete. 

D & D - 3 - 7 0  Scabbled Concrete 
WGI #GI9801 230624A (1) 55 gallon drum 
This waste consists of bags of concrete, cinder block and paint that was 
scabbled from the wall to remove radioactive contamination. It was 
generated in room 111 on the south waif. This waste is characterized by 
process knowledge as being non hazardous since the lead based paint on 
this concrete was below RCRA TCLP levels. 

D & D - 3 - 7 6  Asbestos, Non-Friable 
WGI # GI97012302848 (12) full crates 
This waste consists of non-friable asbestos material, including floor 
cabinet panels, and countertops with mastic that were unsurveyable. 
These items were certified non-friable by the project state certified 
asbestos inspector. They did not have any lead based paint on them. 

tile, 
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D & D - 3 - 7 7  Non-Friable Asbestos Insulation w/ Lead Paint 
WGI #GI97012302848 (31) full crates 
This output consists of non-friable asbestos material such as transite 
wall board, and was certified non-friable by the project state certified 
asbestos inspector. It also has lead based paint on it below RCRA TCLP 
levels. 

D & D - 3 - 7 7  Friable Asbestos Insulation w/ Lead Paint 
WGI #GI97012304668 (43) full crates 
This output consists of drywall that has asbestos mud attached to it, so it 
is considered friable asbestos. The drywall also has lead based paint on it 
below RCRA TCLP levels. 

D & D - 3 - 8 1  Moist Combustibles with Asbestos 
WGI #G19701230186A (1) 55 gallon drum 
This waste consists of moist combustibles that were generated during the 
cleanup of friable asbestos contamination on the floor below where 
sampling of asbestos occurred. . 

D & D - 3 - 8 7  Drywall w/ Lead Paint 

This output consists of drywall that did not have asbestos mud in the 
joints. This waste has lead based paint below RCRA TCLP levels on its 
surface. 

e WGI #9801230505A (9) full crates 

Hazardous & Radioactive Waste Outputs (LLM) 

D & D - 4 - 6  Moist Combustibles 
WGI # Gl9701230261A (1) 55 gallon drum 
This waste consists of kimwipes and rags that were used to wipe down 
the sumps that were part of the process waste system RCRA unit 40. 
There was no sludge buildup in these sumps before they were wiped. 
Characterization is the same as the process waste system for the 
building, which is FOO1, F002, F005. 
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a D & D - 4 - 9  Plastic Process Waste System 
WGI #l G19701230258A (1) full crate 
This output consists of PVC process waste piping that was removed from 
RCRA Unit 40 in bldg. 123. There also are some plastic secondary 
containment pans and pumps that are mostly plastic. Characterization is 
based upon RCRA Unit 40, minus the “F” codes associated with cyanide 
processes since they were not used in bldg. 123, and also the “D” codes 
are not applicable since no sludge was present in the waste that was 
packaged. 

D & D - 4 - 1 1  Metal Process Waste Pipes 
WGI # Gl9801230325A (1) f u l l  crate 
This output consists of metal process waste piping from RCRA Unit 40 
removed from bldg. 123. There also are some metal secondary 
containment pans. 
the “F” codes associated with cyanide processes since they were not used 
in bldg. 123, and also the “D” codes are not applicable since no sludge was 
present in the waste that was packaged. 

Characterization is based upon RCRA Unit 40, minus 

D & 0 - 4 - 1 1  Light Metal 
No WGI required (1) 5 gallon drum 
This output consists of a bag labeled “unused shot” that was found 
abandoned in the building. This material was sampled under analysis 
#98A0018 and  found to be hazardous for chrome. 

D &  0 - 4 - 1  4 Circuit  Boards 
No WGI required (1) 10 gallon drum 
This output consists of circuit boards that came from various pieces of 
equipment that were being stripped out. They could not be free released 
due to not being 100% surveyable. They were characterized by RFETS 
guidance as hazardous waste. 

D8cD-4-53 Dirt f rom Scrubbers S-1 & S-3 
No WGI required (1) 5 gallon drum 
This waste is dirt with no free liquid from the bottom of the S-I and S-3 
scrubbers in the courtyard of bldg. 123. Analysis #98A1320 verifies that 
this soil is hazardous due to traces of the following organics; Methylene 
Chloride, Trichloroethylene and Methyl Ethyl Ketone, which were used as 
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FOR: US. Department of Energy 
Rocky Flats Environmental Technology Site 
Kaiser-Hill Contracting Team 

CSA Waste Services, Inc. 
Front Range Landfill 
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Waste Generated in Building 123 
Since Sept. 1, 1997 

Container Packaging 

Cntnr Nbr @ D86793 
status 
A 
A 
A 
A 
A 
A 
A 

Waste Type 
LLW 
LLW 
LLW 
LLW 
LLW 
LLM 
LLW 

Cntnr Type 
DRO 
DRO 
DRO 
DRO 
DRO 
DRO 
DRO 

Gen Bldg WGI Number Liner Type 
123 G19701230307A DRUM 2 PLASTIC 
123 Gl9701230307A DRUM 2 PLASTIC 
123 G19701230307A DRUM 2 PLASTIC 
123 G19701230300B DRUM 2 PLASTIC 
123 DRUM 2 PLASTIC 
123 G19701230261A DRUM 2 PLASTIC 

DRUM 2 PLASTIC 

DRUM 2 PLASTIC 

DRUM 2 PLASTIC 

DRUM 2 PLASTIC 
123 GI97012301 86A DRUM 2 PLASTIC 
123 DRUM 1 PLASTIC 

123 G19801230689A 112 BOX FIBERBRD 
112 BOX PVC LINER 

123 G19801230689A 1/2 BOX FIBERBRD 
1/2 BOX PVC LINER 

123 G19801230689A 112 BOX FIBERBRD 
112 BOX PVC LINER 

123 G19801230689A BOX FIBERBOARD 
BOX PVC LINER 
112 BOX PVC LINER 
112 BOX FIBERBRD 

123 G19801230689A BOX FIBERBOARD 
BOX PVC LINER 

G19801230689A BOX FIBERBOARD 123 
BOX PVC LINER 

123 019801230689A BOX FIBERBOARD 
BOX PVC LINER 

123 G19801230689A BOX FIBERBOARD 
BOX PVC LINER 

123 G19701230400A BOX FIBERBOARD 
BOX PVC LINER 

123 G19701230400A BOX FIBERBOARD 
BOX PVC LINER 

123 Gl9701230345A BOX FIBERBOARD 
BOX PVC LINER 

123 G19701230284A BOX FIBERBOARD 
BOX PVC LINER 

123 G19701230284A BOX FIBERBOARD 
BOX PVC LINER 

123 G19701230400A BOX FIBERBOARD 
BOX PVC LINER 

123 G19701230400A BOX FIBERBOARD 

123 GI9801 230619A 55-GAL FIBERBOARD 

123 GI 9801 230527B 55-GAL FIBERBOARD 

123 G19801230624A 55-GAL FIBERBOARD 

123 GI9801 230527A 55-GAL FIBERBOARD 

55-GAL FIBERBOARD 

.- 

D87 183 
D87184 
D87186 
D88759 
D90474 
D90475 

D90476 A LLW DRO 

D90477 A LLW DRO 

090478 A LLW DRO 

090479 
D90760 

A LLW 
A LLW 

DRO 
DRO 

H05538 A LLW BHW 

H05540 A LLW BHW 

H05541 

H05542 

A LLW BHW 

A LLW BHW 

PO2680 A LLW BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

PO2682 A LLW 

PO2683 A LLW 

PO2684 A LLW 

PO2794 A LLW 

A LLW 

A LLW 

A LLW 

A LLW 

A LLW 

A LLW 

PO2795 

PO2796 

PO2799 

PO2802 

PO2804 e PO2846 
i 
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Waste Generated in Building 123 
Since Sept. 1. 1997 

Container Packaging 

Cntnr Nbr Status Waste Type Cntnr Type Gen Bldg WGI Number Liner Type 
BOX PVC LINER 

PO2847 A 

PO2848 A 

PO2850 A 

PO2851 A 

PO2852 A 

PO2853 A 

PO2854 A 

PO2855 A 

PO2856 A 

PO2857 A 

PO2858 A 

PO2859 A 

PO2860 A 

PO2861 A 

PO2862 A 

PO2863 A 

PO2864 A 

PO2865 A 

PO3016 A 

PO3019 A 

PO3020 A 

PO3042 A 

PO3044 A 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLM 

LLW 

LLW 

LLW 

LLW 

LLM 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

G19701230400A BOX FIBERBOARD 
BOX PVC LINER 

G19701230284A BOX FIBERBOARD 
BOX PVC LINER 

G19701230400A BOX FIBERBOARD 
BOX PVC LINER 

G19701230299A BOX FIBERBOARD 
BOX PVC LINER 

G19801230689A BOX FIBERBOARD 
BOX PVC LINER 

G19701230400A BOX FIBERBOARD 
BOX PVC LINER 

G19701230400A BOX FIBERBOARD 
BOX PVC LINER 

G19702230400A BOX FIBERBOARD 
BOX PVC LINER 

G19701230400A BOX FIBERBOARD 
BOX PVC LINER 

G19701230400A BOX FIBERBOARD 
BOX PVC LINER 

G19701230400A BOX FIBERBOARD 
BOX PVC LINER 

Gl9701230258A BOX FIBERBOARD 
BOX PVC LINER 

G19701230400A BOX FIBERBOARD 
BOX PVC LINER 

G19701230400A BOX FIBERBOARD 
BOX PVC LINER 

G19701230299A BOX FIBERBOARD 
BOX PVC LINER 

G19701230400A BOX FIBERBOARD 
BOX PVC LINER 

Gl9801230325A BOX FIBERBOARD 
BOX PVC LINER 

GI9701 230300A BOX FIBERBOARD 
BOX PVC LINER 

G19701230400A BOX FIBERBOARD 
BOX PVC LINER 

Gl9701230299A BOX FIBERBOARD 
BOX PVC LINER 

G19701230400A BOX FIBERBOARD 
BOX PVC LINER 

619701230284B BOX FIBERBOARD 
BOX PVC LINER 

G19701230284B BOX FIBERBOARD 
GI98012304668 BOX PVC LINER 
GI97012302848 BOX PVC LINER 
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Waste Generated in Building 123 
Since Sept. 1, 1997 

Container Packaging 

Cntnr Nbr Status Waste Type Cntnr Type Gen Bldg WGI Number Liner Type 

PO3045 A 

PO3046 A 

PO3047 A 

PO3048 A 

PO3049 A 

PO3050 A 

PO3051 A 

PO3057 A 

PO3058 A 

PO3059 A 

PO3060 A 

PO3061 A 

PO3062 A 

PO3063 A 

PO3065 A 

PO3066 A 

PO3078 A 

PO3079 A 

PO3080 A 

PO3081 A 

PO3002 A 

PO3083 A 

PO3084 A 

PO3085 A 

WEMS Report 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

BFkV 

BFW 

BFLV 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

GI98012304668 BOX FIBERBOARD 
G19701230284B BOX FIBERBOARD 

G19701230400A BOX FIBERBOARD 

GI97012302848 BOX FIBERBOARD 

G19701230400A BOX FIBERBOARD 

G19701230284B BOX FIBERBOARD 

G19801230466A BOX FIBERBOARD 

G19701230400A BOX FIBERBOARD 

G19701230300B BOX FIBERBOARD 

GI97012302848 BOX FIBERBOARD 

G19701230400A BOX FIBERBOARD 

G19701230299A BOX FIBERBOARD 

G19701230300B BOX FIBERBOARD 

GI9701 230400A BOX FIBERBOARD 

Gl9701230284A BOX FIBERBOARD 

G19701230400A BOX FIBERBOARD 

GI9701 230400A BOX FIBERBOARD 

GI97012302848 BOX FIBERBOARD 

G19701230284A BOX FIBERBOARD 

G19701230400A BOX FIBERBOARD 

G19701230300A BOX FIBERBOARD 

G19701230400A BOX FIBERBOARD 

G19701230400A BOX FIBERBOARD 

G19701230400A BOX FIBERBOARD 

G19701230400A BOX FIBERBOARD 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 
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Waste Generated in Building 123 
Since Sept. 1, 1997 

Container Packaging 

Cntnr Nbr Status 

PO3086 A 

PO3142 A 

PO3147 A 

PO3149 A 

PO3150 A 

PO3151 A 

PO31 53 

PO31 56 

PO31 57 

PO31 58 

PO31 59 

PO3160 

PO31 62 

PO3165 

PO31 67 

PO3169 

PO3 170 

PO3171 

PO3172 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

PO3173 A 

PO3175 A 

PO3176 A 

PO3177 A 

Waste Type Cntnr Type 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

Gen Bldg 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

WGI Number Liner Type 
BOX PVC LINER 

G19701230400A BOX FIBERBOARD 
BOX PVC LINER 

G19802130505A BOX FIBERBOARD 
BOX PVC LINER 

G19801230505A BOX FIBERBOARD 
BOX PVC LINER 

G19801230505A BOX FIBERBOARD 
BOX PVC LINER 

G19801230505A BOX FIBERBOARD 
BOX PVC LINER 

GI97012302848 BOX FIBERBOARD 
BOX PVC LINER 

GI98012304668 BOX PVC LINER 
BOX FIBERBOARD 

GI98012304666 BOX FIBERBOARD 
BOX PVC LINER 

G19701230284B BOX FIBERBOARD 
BOX PVC LINER 

GI97012302848 BOX FIBERBOARD 
BOX PVC LINER 

GI98012304668 BOX FIBERBOARD 
BOX PVC LINER 

G19801230505A BOX FIBERBOARD 
BOX PVC LINER 

GI97012302848 BOX FIBERBOARD 
BOX PVC LINER 

GI9701 2302848 BOX FIBERBOARD 
BOX PVC LINER 

G19801230505A BOX FIBERBOARD 
BOX PVC LINER 

G19801230466A BOX FIBERBOARD 
BOX PVC LINER 

GI98012304668 BOX FIBERBOARD 
BOX PVC LINER 

G19701230400A BOX FIBERBOARD 
BOX PVC LINER 

G19701230400A BOX FIBERBOARD 
BOX PVC LINER 

GI97012302848 BOX FIBERBOARD 
BOX PVC LINER 

GI97012302848 BOX FIBERBOARD 
BOX PVC LINER 

G19801230466B BOX FIBERBOARD 
BOX PVC LINER 

GI97012302848 BOX FIBERBOARD 
BOX PVC LINER 

GI98012304668 BOX FIBERBOARD 
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Waste Generated in Building 123 
Since Sept. 1, 1997 

Cntnr Nbr Status Waste Type Cntnr Type 

PO3178 A LLW BFW 

PO3179 A LLW BFW 

PO3180 A LLW BFW 

PO3181 A LLW BFW 

PO3182 A LLW BFW 

PO3183 A LLW BFW 

PO3184 A LLW BFW 

PO3185 A LLW BFW 

PO3186 A LLW BFW 

PO3187 A LLW BFW 

PO3188 A LLW BFW 

PO3189 A LLW BFW 

PO3190 A LLW BFW 

PO31 91 

PO31 92 

PO31 93 

PO31 94 

PO31 95 

PO3196 

PO31 97 

PO31 98 

PO31 99 

PO3200 

PO3201 

A LLW 

A LLW 

A LLW 

A LLW 

A LLW 

A LLW 

A LLW 

A LLW 

A LLW 

A LLW 

A LLW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

Gen 81 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

Container Packaging 

dg WGI Number Liner Type 
BOX PVC LINER 

GI9801 230505A BOX FIBERBOARD 
BOX PVC LINER 

GI9801 230466B BOX FIBERBOARD 
BOX PVC LINER 

G19801230466B BOX FIBERBOARD 
BOX PVC LINER 

G19701230400A BOX FIBERBOARD 
BOX PVC LINER 

GI97012302848 BOX FIBERBOARD 
BOX PVC LINER 

GI9801 2304668 BOX FIBERBOARD 
BOX PVC LINER 

GI98012304668 BOX FIBERBOARD 
BOX PVC LINER 

GI98012304668 BOX FIBERBOARD 
BOX PVC LINER 

G19701230284B BOX FIBERBOARD 
BOX PVC LINER 

GI98012304668 BOX FIBERBOARD 
BOX PVC LINER 

G19701230284B BOX PVC LINER 
BOX FIBERBOARD 

GI9801 2304668 BOX FIBERBOARD 
BOX PVC LINER 

GI98012304668 BOX FIBERBOARD 
BOX PVC LINER 

GI98012304668 BOX FIBERBOARD 
BOX PVC LINER 

GI98012304668 BOX FIBERBOARD 
BOX PVC LINER 

GI98012304668 BOX FIBERBOARD 
BOX PVC LINER 

GI98012304668 BOX FIBERBOARD 
BOX PVC LINER 

GI9801 2304668 BOX FIBERBOARD 
BOX PVC LINER 

GI97012302848 BOX FIBERBOARD 
BOX PVC LINER 

GI98012304668 BOX FIBERBOARD 
BOX PVC LINER 

G19801230466B BOX FIBERBOARD 
BOX PVC LINER 

GI98012304668 BOX FIBERBOARD 
BOX PVC LINER 

GI9801 2304668 BOX FIBERBOARD 
BOX PVC LINER 

G198012304668 BOX FlBERBOARD 
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Waste Generated in Building 123 
Since Sept. 1, 1997 

Container Packaging 

Cntnr Nbr Status 

PO3203 A 

PO3204 A 

PO3205 A 

PO3206 A 

PO3208 A 

PO3211 A 

PO3242 A 

PO3243 A 

PO3245 A 

PO3247 A 

PO3249 A 

PO3250 A 

PO3251 A 

PO3252 A 

PO3255 A 

PO3258 A 

PO3260 A 

PO3275 A 

PO3297 A 

PO3298 A 

PO3300 A 

PO3301 A 

PO3302 A 

PO3303 A 

Waste Type Cntnr Type 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

Gen Bldg 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

WGI Number Liner Type 
BOX PVC LINER 

GI98012304668 BOX FIBERBOARD 
BOX PVC LINER 

G19701230284B BOX FIBERBOARD 
BOX PVC LINER 

GI98012304668 BOX FIBERBOARD 
BOX PVC LINER 

GI98012304668 BOX FIBERBOARD 
BOX PVC LINER 

GI98012304668 BOX FIBERBOARD 
BOX PVC LINER 

GI9701 2302846 BOX FIBERBOARD 
BOX PVC LINER 

GI98012304668 BOX FIBERBOARD 
BOX PVC LINER 

GI97012302848 BOX FIBERBOARD 
BOX PVC LINER 

GI98012304668 BOX FIBERBOARD 
BOX PVC LINER 

GI97012302848 BOX FIBERBOARD 
BOX PVC LINER 

G19701230284B BOX FIBERBOARD 
BOX PVC LINER 

GI98012304668 BOX FIBERBOARD 
BOX PVC LINER 

GI97012302848 BOX FIBERBOARD 
BOX PVC LINER 

619701230284B BOX FIBERBOARD 
BOX PVC LINER 

GI97012302848 BOX FIBERBOARD 
BOX PVC LINER 

GI98012304668 BOX FIBERBOARD 
BOX PVC LINER 

GI97012302848 BOX FIBERBOARD 
BOX PVC LINER 

Gl9701230299A BOX FIBERBOARD 
BOX PVC LINER 

G I980 1 230466 B BOX FIBERBOARD 
BOX PVC LINER 

GI98012304668 BOX FIBERBOARD 
BOX PVC LINER 

GI97012302848 BOX FIBERBOARD 
BOX PVC LINER 

GI98012304668 BOX FIBERBOARD 
BOX PVC LINER 

GI98012304668 BOX FIBERBOARD 
BOX PVC LINER 

GI98012304668 BOX FIBERBOARD 
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Waste Generated in Building 123 
Since Sept. 1, 1997 

Cntnr Nbr Status Waste Type Cntnr Type Gen Bldg WGI Number Liner Type 

Container Packagmg 

PO3304 A 

PO3305 A 

PO3306 A 

PO3307 A 

PO3308 A 

PO3309 A 

PO3310 A 

PO3311 A 

PO3312 A 

PO3314 A 

PO3315 A 

PO3316 A 

PO3320 A 

PO3321 A 

PO3323 A 

PO3324 A 

PO3326 A 

PO3339 A 

PO3340 A 

PO3346 A 

PO3347 A 

PO3349 A 

W12487 S 
W12489 S 
W12490 S 

WEMS Report 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

HA2 
HAZ 
HAZ 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

cxc 
cxc 
cxc 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 
123 
123 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LlNER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

GI98012304668 BOX FIBERBOARD 

GI97012302848 BOX FIBERBOARD 

G19801230466B BOX FIBERBOARD 

GI97012302848 BOX FIBERBOARD 

GI98012304668 BOX FIBERBOARD 

GI97012302848 BOX FIBERBOARD 

GI98012304668 BOX FIBERBOARD 

GI97012302848 BOX FIBERBOARD 

GI97012302848 BOX FIBERBOARD 

GI97012302848 BOX FIBERBOARD 

GI97012302848 BOX FIBERBOARD 

GI97012302848 BOX FIBERBOARD 

GI97012302848 BOX FIBERBOARD 

GI97012302848 BOX FIBERBOARD 

GI97012302848 BOX FIBERBOARD 

GI9701 2302848 BOX FIBERBOARD 

GI97012302848 BOX FIBERBOARD 

G19701230400A BOX FIBERBOARD 

G19701230400A BOX FIBERBOARD 

G19701230400A BOX FIBERBOARD 

G19701230400A BOX FIBERBOARD 

G19701230300B BOX FIBERBOARD 
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Waste Generated in Building 123 
Since Sept. 1, 1997 

Container Packaging 

Cntnr Nbr Status Waste Type Cntnr Type Gen Bldg WGI Number Liner Type 
W12491 S HAZ cxc 123 
W12493 S HAZ cxc 123 
X01814 A LLM DTG 123 DRUM 1 PLASTIC 
X04825 A LLM DTG 123 DRUM 2 PLASTIC 
X07093 A LLW DFG 123 DRUM 2 PLASTIC 
X07094 A LLW DFG 123 DRUM 2 PLASTIC 
X07098 A LLM DFG 123 DRUM 2 PLASTIC 
X07400 A LLM DTG 123 

total 178 containers 
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Waste Generated in Building 123 
Since Sept. 1, 1997 

Container Staging 

Container Movement 
Cntnr Nbr Status Waste Type Gen BIdg From Bldg To Bldg Tranfer Date @ 086793 A 

D87183 A 

087184 A 

D87186 A 

D88759 A 

D90474 A 

D90475 A 

D90476 A 

D90477 A 

LLW 

LLW 

LLW 

LLW 

LLW 

LLM 

LLW 

LLW 

LLW 

123 

123 

123 

123 

123 

123 

123 

123 

123 

020 
750HAZ 
123 
020 
750HAZ 
750HAZ 
123 
020 
750HAZ 
750HAZ 
123 
020 
750" 
750" 
123 
020 
123 
123 
664 
444c 
440 
55 1 
123 
123 
123s 
664 
551 
123 
123 
123 
123 
666 
750HAZ 
750HAZ 
750HAZ 
55 1 
123 
123 
123 
666 
123 
123 
123 
123 
666 
750HAZ 
123 

750HAZ 
123 
750HAZ 
750HAZ 
750HAZ 
123 
750HAZ 
750HAZ 
750HAZ 
123 
750HAZ 
750" 
750HAZ 
123 
750HAZ 
123 
123 
664 
4446 
440 
444C 
123 
123 
123s 
664 
906 
123 
123 
123 
123 
666 
750HAZ 
750HAZ 
750HAZ 
750HAZ 
123 
123 
123 
666 
123 
664 
123 
123 
666 
750" 
123 
750HAZ 

18-Mar-96 
27-Apr-98 

8-May-96 
2 1 -Apr-98 
23-Apr-98 
27-Apr-98 
8-May-96 
16-Apr-98 
23-Apr-98 
27-Apr-98 
8-May-96 
16-Apr-98 
23-Apr-98 
27-Apr-98 
1 1 -Feb-97 
3-Mar-97 

22-Dec-97 
14-Jan-98 
21 -Jan-96 
13-Mar-98 

2-Dec-97 
2-Feb-98 
9-Mar-98 

13-Mar-98 

2-Jan-98 
2-Jan-98 
9-Mar-98 

1 1 -Mar-98 
21 -Apr-98 
21 -Apr-98 
21 -Apr-98 
21 -Apr-98 

2-Dec-97 
9-Mar-98 

1 1 -Mar-98 
1 -Apr-98 

14-Feb-98 
9-Mar-98 

1 1 -Mar-98 
21 -Apr-98 
23-Apr-98 
27-Apr-98 

27-Apr-98 

21 -Aug-97 

21 -Aug-97 

21-Aug-97 

15-Apr-98 
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Waste Generated in Building 123 
Since Sept. 1, 1997 

Container Staging 

Container Movement 
Cntnr Nbr Status Waste Type Tranfer Date 
D90478 A LLW 123 123 123 14-Feb-98 

123 123 9-Mar-98 

Gen Bldg From Bldg To Bldg 

123 
D90479 A LLW 123 55 1 

123 
123 
664 
444c 
4446 
664 

D90760 A LLW 123 551 
750" 
881 
123s 
664 
4446 

H05538 A LLW 123 551 
123 
664 
444c 
664 

H05540 A LLW 123 55 1 
123 
664 
444c 
664 

H05541 A LLW 123 551 
123 
664 
444c 
664 

H05542 A LLW 123 551 
123 
664 
4446 
664 

PO2680 A LLW 123 551 
123 

PO2682 A LLW 123 

PO2683 A LLW 123 

123 
55 1 
123 
664 
444c 
664 
55 1 
123 
664 

664 
123 
123 
664 
444c 
444c 
664 
444c 
750" 
881 
123s 
664 
444c 
444c 
123 
664 
4446 
664 
444c 
123 
664 
444c 
664 
4446 
123 
664 
444c 
664 
444c 
123 
664 
444c 
664 
4446 
123 
123 
6646 
123 
664 
444C 
664 
444c 
123 
664 
444c 

15-Apr-98 

2-Dec-97 
22-Dec-97 
14-Jan-98 
20-Jan-98 
21 -Jan-98 
27-Jan-98 
22-Sep-97 

2-Dec-97 
22-Dec-97 
14-Jan-98 
20-Jan-98 

21 -Aug-97 

3-NOV-97 

13-Aug-97 
7-Oct-97 
7-Oct-97 

27-Feb-98 
5-Mar-98 

1 3-Au~-97 
7-Oct-97 
7-Oct-97 

27-Feb-98 
5-Mar-98 

13-Aug-97 
7-Oct-97 
7-Oct-97 

27-Feb-98 
5-Mar-98 

13-Aug-97 
7-Oct-97 
7-Oct-97 

27-Feb-98 
5-Mar-98 
3-Sep-97 

9-Dec-97 
3-Sep-97 

13-Oct-97 

7-Oct-97 
7-Oct-97 

27-Feb-98 
5-Mar-98 
3-Sep-97 
7-Oct-97 
7-Oct-97 
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Waste Generated in Building 123 
Since Sept. 1, 1997 

a Cntnr Nbr Status Waste Type Gen Bldg 

PO2684 A LLW 123 

PO2794 A LLW 123 

PO2795 A LLW 

PO2796 A LLW e 
PO2799 A LLW 

PO2802 A LLW 

PO2804 A LLW 

PO2846 A LLW 

PO2847 A LLW 

123 

123 

123 

123 

123 

123 

123 

Container Movement 
From Bldg 
444c 
664 
551 
123 
664 
4446 
664 
551 
123 
123 
123 
664 
444c 
664 
55 1 
123 
123 
123 
664 
444 c 
664 
55 1 
123 
664C 
664 
551 
123 
123 
123 
664 
551 
123 
123 
123 
664 
55 1 
123 
6646 
664 
551 
123 
123 
664 
444C 
551 
123 
123 

To Bldg 
664 
444c 
123 
664 
444c 
664 
444c 
123 
123 
123 
664 
444c 
664 
444c 
123 
123 
123 
664 
444c 
664 
444c 
123 
664C 
664 
444c 
123 
123 
123 
664 
444c 
123 
123 
123 
664 
444c 
123 
664C 
664 
444c 
123 
123 
664 
444c 
444c 
123 
123 
664 

Tranfer Date 
27-Feb-98 
5-Mar-98 
3-Sep-97 
7-Oct-97 
7-Oct-97 

27-Feb-98 
5-Mar-98 

30-Sep-97 
2-Jan-98 
2-Jan-98 

15-Jan-98 
15-Jan-98 
2-Mar-98 
5-Mar-98 

30-Sep-97 
2-Jan-98 
2-Jan-98 

15-Jan-98 
15-Jan-98 
2-Mar-98 
5-Mar-98 

30-Sep-97 
17-Dec-97 
26-Fe b-98 
5-Mar-98 

30-Sep-97 
2-Jan-98 
2-Jan-98 

15-Jan-98 
15-Jan-98 
30-Sep-97 

2-Jan-98 
2-Jan-98 

12-Feb-98 
13-Feb-98 
30-Sep-97 
17-Dec-97 
26-Feb-98 
5-Mar-98 

2-Jan-98 
22-Jan-98 
27-Jan-98 
2-Jun-98 

2-Jan-98 
15-Jan-98 

1 7-NOV-97 

17-NOV-97 

Container Staging 
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Waste Generated in Building 123 
Since Sept. 1,  1997 

Contarner Staging 

Container Movement 
Cntnr Nbr Status 

~02848 

~02850 

PO2851 

PO2852 

Waste Type Gen Bldg 

LLW 123 

LLW 123 

LLW 123 

LLW 123 

PO2853 A LLW 

PO2854 A LLW 

PO2855 A LLW 

PO2856 

PO2857 

PO2858 

123 

123 

123 

LLW 123 

LLW 123 

LLW 123 

123 PO2859 A LLM 

From Bldg 
664 
55 1 
123 
123 
551 
123 
123 
664 
55 1 
123 
123 
664 
4446 
551 
123 
123 
664 
444c 
664 
551 
123 
664C 
664 
55 1 
123 
123 
664 
444c 
551 
123 
123 
664 
444c 
551 
123 
123 
664 
55 1 
123 
664C 
664 
551 
123 
664C 
664 
551 
123 

To Bldg 
444c 
123 
123 
444c 
123 
123 
664 
444c 
123 
123 
664 
444c 
444c 
123 
123 
664 
444c 
664 
4446 
123 
664C 
664 
444c 
123 
123 
664 
444c 
444c 
123 
123 
664 
444C 
444C 
123 
123 
664 
444c 
123 
664C 
664 
444c 
123 
664C 
664 
444c 
123 
123 

Tranfer Date 
15-Jan-98 

2-Jan-98 
30-Jan-98 

2-Jan-98 
15-Jan-98 
15-Jan-98 

2-Jan-98 
22-Jan-98 
27-Jan-98 
2-Jun-98 

2-Jan-98 
12-Feb-98 
13-Feb-98 
2-Mar-98 
5-Mar-98 

17-Dec-97 
26-Feb-98 
5-Mar-98 

2-Jan-98 
22-Jan-98 
27-Jan-98 
2-Jun-98 

2-Jan-98 
22-Jan-98 
27-Jan-98 
2-Jun-98 

2-Jan-98 
15-Jan-98 
15-Jan-98 

17-Dec-97 
26-Fe b-98 
5-Mar-98 

17-Dec-97 
26-Feb-98 
5-Mar-98 

2-Jan-98 

i 7-NOV-97 

17-NOV-97 

17-NOV-97 

17-NOV-97 

17-NOV-97 

17-NOV-97 

17-NOV-97 

17-NOV-97 

1 7-NOV-97 

17-NOV-97 

1 7-NOV-97 
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Waste Generated in Building 123 
Since Sept. 1. 1997 

0 Cntnr Nbr 

PO2860 

PO2861 

Status Waste Type Gen Bldg 

A LLW 123 

A LLW 123 

PO2862 A LLW 

PO2863 A LLW 

PO2864 A LLM 

PO2865 A LLW 

PO3016 A LLW 

PO3019 A LLW 

PO3020 A LLW 

PO3042 A LLW 

WEMS Report 

i; L'j 

123 

123 

123 

123 

123 

123 

123 

123 

From Bldg 
123 
123s 
664 
551 
123 
123 
664 
444c 
664 
551 
123 
123 
664 
444c 
664 
551 
123 
123 
664 
444c 
551 
123 
664C 
664 
551 
123 
123 
123s 
664 
551 
123 
123 
664 
55 1 
333 
123 
444c 
664 
55 1 
333 
123 
664 
551 
333 
123 
551 
123 

To Bldg 
123s 
664 
904 
123 
123 
664 
444c 
664 
444c 
123 
123 
664 
4446 
664 
444c 
123 
123 
664 
444c 
444c 
123 
664C 
664 
4446 
123 
123 
123s 
664 
904 
123 
123 
664 
444c 
333 
123 
444c 
664 
4446 
333 
123 
664 
444c 
333 
123 
444c 
123 
444c 

1 

I 

Page 5 of 13 

Tranfer Date 
9-Jan-98 

24-Feb-98 
4-Mar-98 

2-Jan-98 
22 -Jan -9 8 
27-Jan-98 
2-Mar-98 
5-Mar-98 

2-Jan-98 
15-Jan-98 
15-Jan-98 
2-Mar-98 
5-Mar-98 

2-Jan-98 
22- Jaw9 8 
27-Jan-98 
2-Jun-98 

17-Dec-97 
26-Feb-98 

5-Mar-98 

2-Jan-98 
15-Jan-98 
24-Feb-98 
4-Mar-98 

2-Jan-98 
12-Feb-98 
13-Feb-98 
12-Jan-98 
12-Jan-98 
30-Jan-98 
26-Feb-98 
5-Mar-98 

12-Jan-98 
12-Jan-98 
12-Feb-98 
13-Feb-98 
12-Jan-98 
12-Jan-98 
30-Jan-98 
20-Jan-98 
24-Feb-98 

17-NOV-97 

1 7-NOV-97 

1 7-NOV-97 

1 7-NOV-97 

1 7-NOV-97 

1 7-NOV-97 

Container Staging 

Container Movement 
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Waste Generated in Building 123 
Since Sept. 1, 1997 

Container Staging 

Cntnr Nbr Status Waste Type Gen Bldg 

PO3044 A LLW 123 

PO3045 A LLW 

PO3046 A LLW 

PO3047 A LLW 

PO3048 A LLW 

PO3049 A LLW 

PO3050 A LLW 

PO3051 A LLW 

PO3057 A LLW 

PO3058 A LLW 

PO3059 A LLW 

PO3060 A LLW 

PO3061 A LLW 

PO3062 A LLW 

PO3063 A LLW 

PO3065 A LLW 

PO3066 A LLW 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

Container Movement 
From Bldg 
55 1 
55 1 
123 
7 23 
551 
123 
55 1 
123 
444c 
664 
551 
123 
551 
123 
551 
123 
55 1 
123 
551 
123 
551 
123 
664 
551 
123 
551 
123 
664 
444c 
664 
551 
123 
551 
123 
55 1 
123 
664 
55 1 
123 
444c 
664 
551 
123 
664 
55 1 
123 
664 

To Bldg 
123 
123 
444c 
444c 
123 
444c 
123 
444 c 
664 
444c 
123 
444c 
123 
444c 
123 
444c 
123 
4446 
123 
444c 
123 
664 
4446 
123 
444c 
123 
664 
444c 
664 
444c 
123 
4446 
123 
444c 
123 
664 
444c 
123 
444c 
664 
444c 
123 
664 
444c 
123 
664 
444c 

Tranfer Date 
20-Jan-98 
20-Jan-98 
24-Feb-98 
24-Feb-98 
20-Jan-98 
24-Feb-98 
20-Jan-98 
30-Jan-98 
26-Feb-98 
5 -Ma r-9 8 

20-Jan-98 
24-Feb-98 
20-Jan-98 
24-Feb-98 
20-Jan-98 
24-Feb-98 
20-Jan-98 
24-Feb-98 
20-Jan-98 
24-Feb-98 
22-Jan-98 
12-Feb-98 
13-Feb-98 
22-Jan-98 
24-Feb-98 
22-Jan-98 
12-Feb-98 
13-Feb-98 
27-Feb-98 
5-Mar-98 

22-Jan-98 
12-Mar-98 
22-Jan-98 
12-Mar-98 
22-Jan-98 
2-Mar-98 
2-Mar-98 

22-Jan-98 
30-Jan-98 
26-Feb-98 
5-Mar-98 

22-Jan-98 
12-Feb-98 
13-Feb-98 
22-Jan-98 
12-Feb-98 
13-Feb-98 

WEMS Report Page 6 of 13 June 22,1998 



Waste Generated in Building 123 
Since Sept. 1, 1997 

Container Staging 

a CntnrNbr status 
Container Mo 

From Bldg To Bldg 
551 123 
123 444c 
551 123 
123 444c 
551 123 
123 664 
664 444c 
551 123 
123 664 
664 4446 
551 123 
123 664 
664 444c 
551 123 
123 664 
664 444c 
551 123 
123 664 
664 444c 
551 123 
123 664 
664 444c 
551 123 
123 664 
664 444c 
551 123 
123 664 
664 444c 
551 123 
123 444C 
55 1 123 
123 444C 
551 123 
123 664 
664 444c 
551 123 
551 123 
123 444c 
123 4446 
551 123 
123 664 
664 4446 
551 123 
123 4446 
551 123 
123 664 
664 4446 

lvement 
Tranfer Date 

28-Jan-98 
24-Feb-98 
28-Jan-98 
24-Feb-98 
28-Jan-98 
12-Feb-98 
13-Feb-98 
28-Jan-98 
12-Feb-98 
13-Feb-98 
2 8-J an-98 
12-Feb-98 
13-Feb-98 
28-Jan-98 
12-Feb-98 
13-Feb-98 
28-Jan-98 
12-Feb-98 
13-Feb-98 
28-Jan-98 
12-Feb-98 
13-Feb-98 
28-Jan-98 
12-Feb-98 
13-Feb-98 
14-Feb-98 
3-Mar-98 
3-Mar-98 

14-Feb-98 
24-Feb-98 
14-Feb-98 
24-Feb-98 
14-Feb-98 
2-Mar-98 
2-Mar-98 

14-Feb-98 
14-Feb-98 
24-Feb-98 
24-Feb-98 
13-Feb-98 
2-Mar-98 
2-Mar-98 

13-Feb-98 
24-Mar-98 
13-Feb-98 
2-Mar-98 
2-Mar-98 

Waste Type 
LLW 

Gen Bldg 
123 

- 
PO3078 A 

PO3079 A LLW 123 

PO3080 A LLW 123 

PO3081 A LLW 123 

PO3082 A LLW 123 

PO3083 A LLW 123 

PO3084 A LLW 123 

PO3085 A LLW 123 

123 @ PO3086 A LLW 

PO3142 A LLW 123 

PO3147 A 

PO3149 A 

PO3150 A 

LLW 

LLW 

LLW 

123 

123 

123 

PO3151 A LLW 123 

PO3153 A LLW 123 

PO3156 A LLW 

LLW 

123 

123 PO3157 A 

WEMS Report 
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Waste Generated in Building 123 
Since Sept. 1, 1997 

Cntnr  Nbr Status Waste Type Gen Bldg 
PO3158 A 

PO3159 A 

PO3160 A 

PO3162 A 

PO3165 A 

PO3167 A 

PO3169 A 

PO3170 A 

PO3171 A 

PO3172 A 

PO3173 A 

PO3175 A 

PO3176 A 

PO3177 A 

PO3178 A 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

PO3179 A LLW 

PO3180 A LLW 

PO3181 A LLW 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

Container Movement 
From Bldg To Bldg 
551 
123 
664 
551 
123 
55 1 
123 
551 
123 
551 
123 
55 1 
123 
551 
123 
551 
123 
551 
123 
55 1 
123 
123 
55 1 
123 
123 
551 
123 
123 
551 
123 
123 
55 1 
123 
123 
55 1 
123 
123 
664 
551 
123 
123 
664 
55 1 
123 
123 
664 
551 

123 
664 
444c 
123 
664C 
123 
444c 
123 
444c 
123 
444c 
123 
444C 
123 
444C 
123 
444C 
123 
444c 
123 
123 
4446 
123 
123 
444c 
123 
123 
444c 
123 
123 
444c 
123 
123 
444c 
123 
123 
664 
444c 
123 
123 
664 
444C 
123 
123 
664 
4446 
123 

Tranfer Date 
13-Feb-98 
2-Mar-98 
2-Mar-98 

13-Feb-98 
24-Mar-98 
13-Feb-98 
30-Mar-98 
19-Feb-98 
30-Mar-98 
19-Feb-98 
24-Feb-98 
19-Feb-98 
24-Feb-98 
19-Feb-98 
24-Feb-98 
19-Feb-98 
12-Mar-98 
19-Feb-98 
24-Feb-98 
23-Feb-98 
24-Feb-98 
5-Mar-98 

2 3-Feb-98 
24-Fe b-98 
5 -Ma r-9 8 

23-Feb-98 
24-Feb-98 
5-Mar-98 

23-Feb-98 
24-Feb-98 
5-Mar-98 

23-Feb-98 
24-Feb-98 
5-Mar-98 

23-Feb-98 
24-Feb-98 
3-Mar-98 
3-Mar-98 

23-Feb-98 
24-Feb-98 
3-Mar-98 
3-Mar-98 

23-Feb-98 
24-Feb-98 
3-Mar-98 
3-Mar-98 

23-Feb-98 

Container Staging 
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Waste Generated in Building 123 
Since Sept. 1, 1997 

Container Staging 

Container Movement 
From Bldg To Bldg Tranfer Date 
123 123 24-Feb-98 
123 664C 24-Mar-98 
551 123 24-Feb-98 
123 664 2-Mar-98 
664 444c 2-Mar-98 
551 123 24-Feb-98 
123 664 2-Mar-98 
664 4446 2-Mar-98 
55 1 123 24-Feb-98 
123 664 3-Mar-98 
664 4446 3-Mar-98 
551 123 24-Feb-98 
123 664 2-Mar-98 
664 444c 2-Mar-98 
551 123 24-Feb-98 
123 664 2-Mar-98 
664 444c 2-Mar-98 
551 123 24-Feb-98 
123 664 2-Mar-98 
664 444c 2-Mar-98 
551 123 24-Feb-98 
123 444c 5-Mar-98 
551 123 24-Fe b-98 
123 664 3-Mar-98 
664 444c 3-Mar-98 
551 123 24-Feb-98 
123 664 3-Mar-98 
664 444c 3-Mar-98 
551 123 24-Fe b-98 
123 664 3-Mar-98 
664 444c 3-Mar-98 
551 123 24-Feb-98 
123 664 3-Mar-98 
664 4446 3-Mar-98 
551 123 24-Fe b-98 
123 664 3-Mar-98 
664 444c 3-Mar-98 
55 1 123 24-Feb-98 
123 664 3-Mar-98 
664 444c 3-Mar-98 
551 123 24-Feb-98 
123 664 3-Mar-98 
664 4446 3-Mar-98 
551 123 24-Fe b-98 
123 444c 5-Mar-98 
551 123 24-Feb-98 
123 664 3-Mar-98 

Cntnr Nbr status Waste Type Gen Bldg 

e 

PO3 1 82 A LLW 

LLW 

123 

123 PO31 83 A 

PO3 1 84 A LLW 123 

123 

123 

123 

PO31 85 

PO31 86 

A LLW 

A LLW 

PO3 1 87 A LLW 

PO31 88 

PO31 89 

A 

A 

LLW 

LLW 

123 

123 

PO3 1 90 A LLW 123 

PO3191 A LLW 

LLW 

123 

PO31 92 A 

A 

123 

PO31 93 LLW 123 

123 

123 

PO31 94 A LLW 

PO31 95 LLW A 

PO31 96 

PO31 97 

A 

A 

LLW 

LLW 

123 

123 
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Waste Generated in Building 123 
Since Sept. 1, 1997 

Container Staging 

Container Movement 
Cntnr Nbr Status Waste Type Gen Bldg From Bldg To Bldg Tranfer Date 

PO3198 A 

PO3199 A 

PO3200 A 

PO3201 A 

PO3203 A 

PO3204 A 

PO3205 A 

PO3206 A 

PO3208 A 

PO3211 A 

PO3242 A 

PO3243 A 

PO3245 A 

PO3247 A 

PO3249 A 

PO3250 A 

PO3251 A 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

664 
551 
123 
664 
551 
123 
664 
551 
123 
664 
55 1 
123 
664 
551 
123 
551 
664 
123 
551 
123 
551 
664 
123 
551 
664 
123 
55 1 
664 
123 
551 
664 
123 
551 
664 
123 
551 
123 
551 
664 
123 
55 1 
123 
551 
123 
551 
664 
123 

444c 
123 
664 
444c 
123 
664 
444c 
123 
664 
444c 
123 
664 
4446 
123 
444c 
123 
444c 
664 
123 
664C 
123 
444c 
664 
123 
444c 
664 
123 
444c 
664 
123 
444c 
664 
123 
444c 
664 
123 
444c 
123 
444c 
664 
123 
664C 
123 
444c 
123 
444c 
664 

3-Mar-98 
24-Feb-98 
3-Mar-98 
3-Mar-98 

24-Feb-90 
3-Mar-98 
3-Mar-90 

24-Feb-98 
3-Mar-98 
3-Mar-98 

24-Feb-98 
3-Mar-98 
3-Mar-98 

27-Feb-98 
12-Mar-98 
27-Feb-98 
10-Mar-98 
10-Mar-98 
27-Feb-98 
24-Mar-98 
27-Feb-98 
10-Mar-98 
10-Mar-98 
27-Fe b-98 
10-Mar-98 
10-Mar-98 
27-Feb-98 
10-Mar-98 
10-Mar-98 
4-Mar-98 

10-Mar-98 
10-Mar-98 
4-Mar-98 

10-Mar-98 
10-Mar-98 
4-Mar-98 

30-Mar-98 
4-Mar-98 

10-Mar-98 
10-Mar-98 
4-Mar-98 

24-Mar-98 
4-Mar-98 

30-Mar-98 
4-Mar-98 

10-Mar-98 
10-Mar-98 
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Waste Generated in Building 123 
Since Sept. 1, 1997 

Container Movement 
Cntnr Nbr Status Waste Type Gen Bldg From Bldg To Bldg Tranfer Date 
PO3252 A 

PO3255 A 

PO3258 A 

PO3260 A 

PO3275 A 

PO3297 A 

PO3298 A 

PO3300 A 

PO3301 A 

PO3302 A 

0 PO3303 A 

PO3304 A 

PO3305 A 

PO3306 A 

PO3307 A 

PO3308 A 

PO3309 A 

PO3310 A 

PO3311 A 

PO3312 A 

PO3314 A 

PO3315 A 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

551 
€64 
123 
551 
664 
123 
55 1 
123 
55 1 
123 
55 1 
123 
551 
123 
551 
123 
55 1 
123 
55 1 
123 
551 
123 
551 
123 
551 
123 
551 
123 
551 
123 
551 
123 
551 
123 
55 1 
123 
55 1 
123 
55 1 
123 
55 1 
123 
55 1 
123 
55 1 
123 
55 1 

123 
444c 
664 
123 
444c 
664 
123 
444c 
123 
4446 
123 
444c 
1 23 
664C 
123 
444c 
123 
664C 
123 
664C 
123 
444c 
123 
444c 
123 
444c 
123 
444c 
123 
444c 
123 
444c 
123 
6646 
123 
664C 
123 
664C 
123 
4446 
123 
444c 
123 
4446 
123 
444c 
123 

4-Mar-98 
10-Mar-98 
10-Mar-98 
4-Mar-98 

10-Mar-98 
10-Mar-98 
6-Mar-98 

30-Mar-98 
6-Mar-98 

24-Mar-98 
6-Mar-98 

24-Mar-98 
13-Mar-98 
24-Mar-98 
13-Mar-98 
30-Mar-98 
13-Mar-98 
24-Mar-98 
13-Mar-98 
24-Mar-98 
13-Mar-98 
30-Mar-98 
13-Mar-98 
30-Mar-98 
13-Mar-98 
30-Mar-98 
13-Mar-98 
30-Mar-98 
13-Mar-98 
30-Mar-98 
13-Mar-98 
30-Mar-98 
13-Mar-98 
24-Mar-98 
13-Mar-98 
24-Mar-98 
13-Mar-98 
24-Mar-98 
13-Mar-98 
30-Mar-98 
13-Mar-98 
30-Mar-98 
13-Mar-98 
30-Mar-98 
13-Mar-98 
30-Mar-98 
13-Mar-98 

Container Staging 
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Waste Generated in Building 123 
Since Sept. 1, 1997 

Container Staging 

Cntnr Nbr Status Waste Type 

PO3320 A LLW 

PO3321 A LLW 

PO3323 A LLW 

PO3324 A LLW 

PO3326 A LLW 

PO3339 A LLW 

PO3340 A LLW 

PO3346 A LLW 

PO3347 A LLW 

PO3349 A LLW 

W12487 S HAZ 
W12489 S HAZ 
W12490 S HAZ 

W12491 S HAZ 

W12493 S HAZ 
X01814 A LLM 

X04825 A LLM 

X07093 A LLW 

X07094 A LLW 

Container Movement 
Gen Bldg From Bldg To Bldg Tranfer Date 

123 6646 24-Mar-98 
123 551 123 23-kar-98 

123 444c 30-Mar-98 
123 551 123 23-Mar-98 

123 444c 30-Mar-98 
123 551 123 23-Mar-98 

123 4446 30-Mar-98 
123 551 123 23-Mar-98 

123 444c 30-Mar-98 
123 551 123 23-Mar-98 

123 666 15-Apr-98 
123 551 123 25-Mar-98 

123 444c 1 -Apr-98 
123 551 123 25-Mar-98 

123 444c 1 -Apr-98 
123 55 1 123 25-Mar-98 

123 444C 1 -Apr-98 
123 551 123 25-Mar-98 

123 444C 1 -Apr-98 
123 551 123 25-Mar-98 

123 664 20-Apr-98 
664 444c 20-Apr-98 

123 123s OFFSITE 15-Dec-97 
123 123s 750HAZ 15-Dec-97 

750HAZ 750HAZ 16-Dec-97 
OFFSITE OFFSITE 26-Mar-98 
750HAZ OFFSITE 26-Mar-98 

123 123s 750HAZ 15-Dec-97 
750HAZ 750HAZ 16-Dec-97 
OFFSITE OFFSITE 26-Mar-98 
750HAZ OFFSITE 26-Mar-98 

123 123s OFFSITE 15-Dec-97 
123 025 123 8-Mar-94 

123 123s OFFSITE 15-DK-97 

123 123 10-Oct-97 
123 123s 6-NOV-97 
123s 905 25-NOV-97 
905 904 25-NOV-97 

123 020 554 13-De-95 
554 123 11 -Feb-98 
123 750HAZ 10-Mar-98 
750HAZ 750HAZ 20-Apr-98 

7-May-98 750HAZ 904 

123 123s 2-Dec-97 
123s 750HAZ 15-Dec-97 

123 020 123 16-Jut-97 

123 020 123 16-Jut-97 
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FINAL CLOSE-OUT REPORT RFiRMRS-98-253.UN @ FOR THE BUILDING 123 REVISION 0 
CECOMMISSIONING PROJECT EFFECTIVE DATE: 9 ,24 /38  
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Toxicity Characterization Leaching Procedure (TCLP) 

Sample Analysis 
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4ttachment 18 
3F/RMRS-98-253.UN 

RMRS 
DATE: 

TO: 

FROM: 

SUBJECT: 

Rocky Mountain 
Remediation Services, L.L.C. 
. . . protecting the environment 

INTEROFFICE 
MEMORANDUM 

September 25, 1998 

John Law, Environmental Restoratroc. T893B, X4842 

Vern Guthrie, Construction Projects, -891 C, X7419 

DATA SUMMARY REPORT - BUILDING 123 IHSS - CLG-002-98 

PURPOSE: 

The purpose of this correspondence is to transmit t h e  Final Pre-Remedial Investigation 
Report of Individual Hazardous Substance Sites JIHSS} 121 and 148 at Building 123 
(Enclosed). 

DISCUSSION 

The report was generated as a result of the dernoliticn of Building 123 and the 
requirement to characterize the soild around and beneath the buklding concrete 
foundationlslab. The data within the report is intended to be utilized by Environmental 
Restoration to support the under building contamination scoring and subsequent ranking 
of the site. 

RESPONSE REQUIREMENTS 

None required. Should you have any questions regarding the report or the data included. 
please contact me at X7419 or Matt Dessi at X7640. 

Enclosure: 
As Stated 

cc: 
A. Primrose - w/l COPY 

K. Don - wl2 copies 
D. Hoyt - w/I COPY 



* 
Rocky Mountain 
Remediation Services, L.L.C. 

*a4 e RMRS 
. protdct lng  t h e  dnvlronmcnt 

RF/RMRS-98-255.U! 

Final Pre-Remedial Investigation 
of 

Individual Hazardous Substance Sites (IHSS) 
121 and 148 

at Building 123 
Data Summary Report 

Rocky Mountain Remediation Services, L.L.C. 

REVISION 0 

SEPTEMBER 1998 



FINAL PRE-REMEDIAL INVESTIGATION RFmMRS-98-255.UN 
OF IHSS 121 A N D  148 TOC . REV . 0. PAGE i of i i i  
DATA SUMMARY  REPORT  Cate Effective: 9/25/98 

TABLE O F  CONTENTS 

TABLE OF CONTENTS ................................................................................................................. i 

AC RON Y MS 111 ... 

1 . 0 INTRODUCTION .............................................................................................................. 1 

.................................................................................................................................. 

1.1 BACKGROUND ................................................................................................................ 1 

1.2 PRIOR INVESTIGATIONS ............................................................................................... 1 

Resource Conservation and Recovery Act (RCRA) Unit 40 .............................. 6 
Potential Areas of Contamination (PACs) ........................................................... 6 

1.3 GEOLOGY ........................................................................................................................ 8 

2.0 RECENT INVESTIGATION .............................................................................................. 8 

1.2.1 
1.2.2 

2.1 PLANNED INVESTIGATION ............................................................................................. 8 

2.2 IMPLEMENTED INVESTIGATION .................................................................................. 11 

INVESTIGATION RESULTS ...................................... : ................................................... 12 

QUALITY ASSURANCUDATA USABILITY ................................................................... 17 

2.3 

2.4 SAMPLINWFIELD SUMMARY ........................................................................................ 13 

3.0 

3.1 PRECISION. ACCURACY. REPRESENTATIVENESS. COMPLETENESS. AND 
COMPARABILITY (PARCC) .......................................................................................... 18 

3.1 . 1 Precision ............................................................................................................ 18 
3.1.2 Accuracy ............................................................................................................ 19 
3.1.3 Representativeness .......................................................................................... 20 
3.1.4 Completeness ................................................................................................... 20 
3.1.5 Comparability .................................................................................................... 20 

3.2 EQUIPMENT RINSATE BLANK EVALUATION ............................................................. 21 

4.0 CONCLUSION ............................................................................................................... 23 

5.0 RESULTS ........................................................................................................................ 23 

6.0 REFERENCES ................................................................................................................. 27 

TABLES 

1-2 Constituents Detected above Minimum Detection Levels or Activities in Soil Sample 

3-1 Building 123 Subsurface Soils - Overall Precision Compliance Results .............................. 19 
3-2 Building 123 Subsurface Soils - Analytical Detection Limits ................................................. 20 
3-3 Comparison of Borings Proposed and Borings Completed .................................................. 21 

Collected during Surface Soil at IHSS 148 ............................................................................. 5 
2-1 Sampling Requirements .......................................................................................................... 9 



FINAL PRE-REMEDIAL INVESTIGATION 
OF IHSS 121 AND 148 

RF/RMRS.98.255 . UN 
TOC. REV . 0. PAGE I I  of iii 

DATA SUMMARY REPORT Oate Effective 912519% 

TAB LE S (continued) 

3-4 Equipment Rinsate Sample Results .................................................................................... . 22 
5- 1 Radionuclides - Maximum Activities Detected 23 
5-2 Volatile Organic Compounds - Maximum Concentration ....................................................... 24 
5-3 Semi-Volatile Organic Compounds - Maximum Concentration Detected .............................. 25 

5-5 Nitrates-Maximum Concentration Detected ........................................................................... 26 

....................................................................... 

5-4 Metals . Maximum Concentration Detected ........................................................................... 26 

FIGURES 

1 . 1 Building 123 Site Location ....................................................................................................... 2 
2-1 Planned Soil Sampling Locations .......................................................................................... 10 

APPENDICES 

Appendix A . Building 123 Subsurface Soils Radionuclide Results ....................................... A-1 
Appendix 6 . Building 123 Subsurface Soils . VOC Results ................................................ B-1 
Appendix C . Building 123 Subsurface Soils . Semi-VOC Results ....................................... C-1 
Appendix D . Building 123 Subsurface Soils . Metals Results .............................................. D-1 
Appendix E . Building 123 Subsurface Soils . Nitrate Results ............................................... E-1 
Appendix F- Building 123 Actual Sample Location Survey Elevation Points ........................ F-1 

Appendix H- Volatile and Semi Volatile Organics Precision Evaluation Results .................... H-1 
Appendix G- Radionuclide Precision Evaluation Results ....................................................... G-1 

ATTACHMENTS 

Attachment 1- Actual Soil Sampling LocationdBorehole Map 
Attachment 2- Common Data Qualifiers 



FINAL PRE-REMEDIAL INVESTIGATION 
OF IHSS 121 AND 148 

R FIRM R S - 98-2 55. U N 
TOC. REV. 0. PAGE 111 of 111 

DATA SUMMARY REPORT Date Effecwe 9/25/98 -e ACRONYMS 

i 

ALF 
h 
Be 
BTEX 
C*,H*O, 
CDPHE 
CERCLA 
Cm 
DNAPL 
DOE 
EM0 
ER 
FIDLER 
G U M S  
GPR 
GPS 
W O 4  
HCI 
HCIO, 
HF 
HNO, 
HPGe 
HRR 
IHSS 
LNAPL 

NaOH 
NAPL 
",OH 
OPWLS 
ou 
PACs 
PAM 
PCB 
pCi/g 
pCi/l 
PCE 
PID 
PPM 
Pu 
RCRA 
RFCA 
RFETS 
RFI 
RI 
RWP 
TCFM 
U 
UBC 
ug/Kg 
ug/l 
VOA 
v o c s  

mYkg 

Action Level Framework 
Americium 
Beryllium 
Benzene, toluene, ethylbenezene, and xy'ene 
Acetic acid 
Colorado Department of Public Health and Enwronment 
Comprehensive Environmental Resource, Sompensation, and Liability Act 
Curium 
Dense Non-aqueous Phase Liquid 
Department of Energy 
Environmental Management Department 
Environmental Restoration 
Field Instrument for the Detection of Low Energy Radiation 
Gas Chromatography/Mass Spectrometry 
Ground Penetrating Surveys 
Global Positioning System 
Sulfuric acid 
Hydrochloric acid 
Perchloric add 
Hydrofluoric acid 
Nitric acid 
High Purity Germanium 
Historical Release Report 
Individual Hazardous Substance Sites 
Light Non-aqueous Phase Liquid 
milligram per kjlogram 
Sodium Hydroxide 
Non-aqueous Phase Liquid 
Ammonium hydroxide 
Original Process Waste Lines 
Operable Unit 
Potential Areas of Contamination 
Proposed Action Memorandum 
Polychlorinated Biphenyls 
picocuries per gram 
picocuries per liter 
Tetrachloroethene 
Photo ionization detector 
parts per million 
Plutonium 
Resource Conservation and Recovery Act 
Rocky Flats Cleanup Agreement 
Rocky Flats Environmental Technology Site 
RCRA Facility Investigation 
Remedial Investigation 
Radiological Work Package 
Trichlorofluoromet ne 
Uranium 
Under Building Contamination 
microgram per kilogram 
microgram per liter 
Volatile organic analysis 
Volatile Organic Compounds 



FINAL PRE-REMEDIAL INVESTIGATION RFmMRS-98-255.1~~ 
OF IHSS 121 AND 148 
DATA SUMMARY REPORT  

REV. 0, PAGE 1 of 27 
Date Effecrtve: 9/25/98 

FINAL PRE-REMEDIAL INVESTIGATION OF IHSS 121 AND 148 DATA 
SUMMARY REPORT 

1.0 INTRODUCTION 

A pre-remedial field investigation was conducted in June and July 1998 to identify and delineate 
the extent of the Under Building Contamination (UBCI from Individual Hazardous Substance 
Sites (IHSS) 121 and 148 and to further charactenze these IHSS. The purpose of the sampling 
was to characterize the presence or absence of hazardous andor radioactive contamination in the 
soil beneath the Building 123 concrete slab, leaks adjzcent to selected sumps, process waste 
lines and pits, localized spills and the general condition of the surrounding grounds. The goat of 
the field investigation was to determine the presence d contamination in the soil to support the 
decontamination and demolition of Building 123 and fuffill criteria defined by the Proposed Action 
Memorandum (PAM) for the Decommissioning of BuikSng 123 (RMRS 1997a). The data will be 
used to score under building contamination at Building 123 relative to RFCA soil action levels. 
This score will be subsequently ranked by Environmental Restoration (ER Ranking) in relation to 
other sites at RFETS for remediation decisions. 

1.1 BACKGROUND 

Building 123 is located on Central Avenue between Third and Fourth Streets at the RFETS, 
(Figure 1-1). The Building 123 area encompasses overlapping IHSS 121 and 148 and a portion 
of RCRA Unit 40 (Figure 1-2). 

Four (4) associated Potential Areas of Contamination (PACs), 100-601, 100-602,100-603, and 
100-61 1 have been identified in the RFETS Historical Release Report (HRR, DOE 1992c). The 
PACs were established as the result of documented spill incidents. 

Unconfirmed reports of contaminant spills have been indicated in interviews with building 
employees. In the late 1960’s or early 1970’s a cesiumcontaminated liquid was spilled on the 
concrete floor in Room 109C (Figure 1-2). The floor was immediately sealed to immobilize the 
contamination. No further action was initiated to address consequences of the spill. 

1.2 PRIOR INVESTIGATIONS 

IHSS 121 consists of RCRA Unit 40 underground Original Process Waste Lines (OPWLs) P-1, 
P-2, and P-3, which were designated in the final Phase I RCRA Facility /nvestigation/Remedial 
Investigation (RFI/RI) Work Plan For Operable Unit 9 (DOE 1992a). The area has also been 
identified as PAC 000-1 21 in the HRR. The OPWL system constitutes former Operable Unit No. 
9 (OU 9) and RCRA Unit 40, the plant-wide process waste system comprised of tank and 
underground pipelines constructed to transport and temporarily store process wastes from point 
of origin to on-site treatment and discharge points. 
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All process waste generated from 1952 to 1968 was transferred from Building 123 to Building 441 
through Line P-2, which ran below the west side of the east wing before exiting at the southeast 
corner of the building. In 1968, the east wing was extended about fifty (50) feet to the south. 
Prior to the building addition, two manholes (MH-2 and MH-3, Figure 1-2) were constructed and 
the line was extended south to MH-2, then east to MH-3, and North to MH-4, before asscrming 
the original path at P-2. The extension was designated as P-3. One manhole was abandoned 
and covered by the building addition. In 1972, a west wing was constructed, extending south 
from the northwest corner ctf the original building. Prior to construction of the wing, Line P-1 was 
installed to transfer waste to Manhole MH-1,  then east to a junction with P-3 at MH-2 (Figre 1 -2), 
The lines transferred the fdlowing process waste from Building 123: 

0 Acids: nitric acid (HNO,), hydrofluoric acid (HF), sulfuric acid (H2S04), hydrochloric acid 

Bases: ammonium hydroxide (",OH) and sodium hydroxide (NaOH); 

Solvents: acetone, alcohols, cyclohexane, toluene, xylene, triisooctomine, and etheq 

w T  acetic acid ( Hydrochloric acid (HCIO,); 

0 

0 

0 Radionuclides: various isotopes of plutonium (Pu), americium (Am), uranium (U), and 
curium (Cm); 

0 Metals: beryllium (8e) (trace amounts); and 

e Others: ammonium thiocyanate, ethylene glycol, and possible trace amounts of 
w o r i n a t e d  biphenyls (PCBs) (DOE 1992a). 

In 1982, P-2 and P-3 were abandoned and plugged with cement. In 1989, the process waste 
transfer system was upgraded, including removal of the east-west section of P-1 between MH-2 
and MH-3. The north-south section of P-1 between Building 123 and MH-1 was converted to the 
new process system. Three large, interconnected concrete sump pit areas were installed in 
Rooms 156, 157, and 158 to accommodate process waste system backup. Pipe was installed 
connecting MH-1 to Valve Vault 18. A second building addition was also made to the south end 
of the east wing, partially overlying Line P-3 (Figure 1-2). 

Currently, all process waste throughout Building 123 is collected in floor sumps. Each sump 
collects and temporarily stores liquid waste which is then pumped through overhead lines into a 
main floor sump in Room 158. The waste is then gravity-fed through P-1 to Valve Vault 18, then 
to underground Tank T-2 ( l a n k  853) at Building 428, and finally to Building 374 for treatment 
(Figure 1-2). 

A detailed characterization of former Operable Unit No. 13 (OU 13) was conducted from 
September 1993 to February 1995 as part of a Phase I RCRA RFI/RI. The characterization 
included high-purity germanium (HPGe) surveys, vertical soil profiles, surface soil sampling and 
soil gas surveys. The investigation identified an area of reported small spills of nitrate-bearing 
wastes along the east side of Building 123 and a potential for soil contamination beneath the 
building due to possible leaks in OPWL P-2. The area was established as IHSS 148 and 
detailed in the Final Phase I RFI/R/ Work Plan for Operabie Unit 7 3  (DOE 1992b). The area has 
also been identified as UBC 123 and PAC 100-148 in the HRR. 

Thirty-four (34) analytes were detected in the surface soil survey, including twenty-six (26) 
inorganic compounds and eight (8) radionuclides. Eleven (1 1) analytes exceeded background 
limits at a minimum of one sample location throughout IHSS 148. Constituents that exceeded 
minimum detection levels or activities are indicated in Table 1-2. 
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Table 7-2 Constituents Detected above Minimum Detection Levels or Activities in 
Soil Samples Collected during Surface Soil Survey at IHSS 148 

c I I I 

Constituents Detected 
Above Minimum 

Detection Levels or 
Activit ies 

Maximum 
Concentration 

Background 
Limits' ' 

99/99 

I 

Chromium 95.6 mgkg ' I 22.21 rng/kgc I 4860 mgkg ' 

Tier I1  Soil Action 
Levelsb 

Cobalt 

Copper 

Lead 

Nickel 

Strontium 

Zinc 

28.7 mgkg 

43.4 mgikg 

165 mg kg 

52.4 mgkg 

94.7 mgkg 

1,220 mWg 

14.22 mqkg 

22.75 mqkg 

73.87 mqkg 

19.74 mgkg 

67.92 mgkg 

95.92 mgkg 
I 

123.000 mgkg 

81,800 mgkg 

1 m m g k g  
40,900 mWg 

>1,o0o,o0o mgkg 

,o0o,OOo mgkg 

I I 1 I 

h e r i a ~ m " ~ '  

a Source: DOE 1995, Geochemical Characterization of Background Surface Soils: Background 
Soils Characterization Program, May. 

Source: DOE 1996, Final Rocky Flats Cleanup Agreement, July. Metal analyte action levels 
are based on office worker exposure to soil; radionuclide action levels are based on annual dose 
limits. 

Result indicates total chromium (chromium Ill + chromium VI). 
* Result indicates chromium VI only. Action level for chromium Ill is >1 ,OOO,OOO mgkg. 
All UTLs calculated assuming a normal distribution. 

The soil-gas survey was conducted on a 25-foot grid in accordance with the 0413 RFI/RF (DOE 
1992b) work plan. Samples were analyzed in the field using Gas Chromatography/Mass 
Spectrometry (GUMS). Sixty-four (64) soil-gas locations were sampled during the survey. 
Thirteen (1 3) samples contained volatile organic compound (VOC) levels in excess of the one 
pg/ L method detection limit. Benzene, toluene, ethylbenzene, and xylene (BTEX) fuel 
constituents were detected in samples collected from the perimeter of Building 123 and within the 
east and west wings of the building. Trichlorofluormethane (TCFM) was detected in nine 
samples distributed throughout the IHSS 148 area at levels up to 2.6 pg/ L. Tetrachloroethene 
(PCE) was detected at 1.5 pg/ L in a sample collected to the east of Building 123. The presence 
of organic extraction constituents is consistent with unconfirmed reports that such liquids used in 
radionuclide analyses were occasionally disposed onto the soil surface outside of Building 123 
and allowed to evaporate. Analyses results indicate that subsurface infiltration precluded full 
evaporation. 

0.1 97 f 0.032 0.037 pCig 38 pc ig 
pCi/g 

PI u toni u m-234c240 

U raniu m-2w-p4 

Uranium'pa 

0.1 69 k 0.04 pCVg 0.084 pCVg 252 pCVg 

2.04 k 0.396 pCVg 3.31 pCVg 307 pCi/g 

2.1 4 * 0.309 pCVg 2.83 pCVg 103 pCi/g 
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Resource Conservation and Recovery Act (RCRA) Unit 40 

The Buildins 123 area encompasses a portion of RCRA Unit 40, which includes all active 
overhead ard crnderground anc process \niaste lines in and around Building 123. No other RCRA 
unit exists Whin the 8uilding 123 area. A plan for partial closure of RCRA Unit 40 will be written 
to charactecze and manage all active OPVJLs associated with Building 123, as all abandoned 
lines were properly decommissioned prior to implementation of RCRA regulations. 

1.2.2 

PACs 100-601, 100-602, 100-603, and 100-61 1 were identified in the HRR, and involve potential 
impact to the sods surrounding Building 123. All of the four (4) PACs are located in Figure 1-2. 
The following odines the nature of each PAC by describing the occurrence, constituents 
released, and response to the occurrence. 

PAC 100-601, Phosphoric Acid Spill 

On April 13,1989, two five-gallon plastic containers of phosphoric acid, which were among other 
containers of waste chemicals awaiting disposal in a storage cabinet outside of Building 123, 
deteriorated and leaked a portion of the contents onto the paved ground surface. Approximately 
one gallon of 1 , 2 ethylhexyl phosphoric acid leaked from the containers. At the time the release 
was detected, approximately eight ounces of the liquid were present on the ground within the 
vicinity of the cabinet. The spill was contained and the remaining liquid was properly disposed. 
No further action was required to address consequences of the spill. 

PAC 100-602, Process Waste Line Break 

On April 13,1983, Valve Vault 17, located on Cottonwood Avenue between Building 443 and 
444, was found to be flooded witfi approximately 1,200 gallons of aqueous waste. Subsequent 
investigation indicated that the source of the waste was a break in the active portion of P-1 in 
Manhde MH-1 (Figure 1-2). Leakage from the break had migrated into bedding material 
surrounding the pipe and ultimately reached Vahm Vault 17 through either pipe bedding materials 
(Le., soils) or a FVC electrical conduit The release also migrated into a section of the OPWL 
network. Disch;.Jae of Building 123 process waste into the broken line was discontinued on 
April 18, 1989, five days after the initial detection of release at Valve Vault 17. The potentially 
affected area indudes the active process waste line between MH-2 and Valve Vault 18; the 
process waste line between Valve Vault 18 and Valve Vault 17, soils surrounding Valve Vault 18 
and Valve Vault 17, and OPWL P-3 between MH-2 and MH-3. In July 1989, groundwater 
containing blue dye used several months earlier to trace the release was observed seeping into 
excavations around Valve Vault 18. 

Potential Areas of Contamination (PACs) 

The release consisted of Building 123 process waste. An estimate was made of types and 
quantities of materials released to the environment during the five-day period between detection 
of the release and diversion of Building 123 wastes from the broken line. The estimate was 
based on typical daily quantities of wastes discharged from Building 123. The wastes listed 
below would have been diluted in approximately 2,000 gallons of tap water: 

0 25 gallons urine; 

0 

1.5 Ibs. ammonium thiocyanate; 

12.5 gallms nitric acid (concentration unknown); 

20 gallons hydrochloric acid (concentration unknown); 

1 .O Ibs. ammonium iodide; and e 
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Minor amounts af naturaiycccurring uranium were detected in soil and water samples col i~:ed 
after the release. Alpha actvity up to 140 pCi/L was recorded in samples of the waste frcm 
Valve Vault 17. One wasr sample from MH-2 also containeo eight percent ethylene glyccr. Soil 
sampling was cmducted :o determine the source and extent of the release (See Section 1-22). A 
temporary surface line was installed, and a replacement underground line was installed in 1989 as 
part of the process line wgrades. Since the affected areas were located near existing IHSS 
scheduled for irivestigaticn and remediation activities, no deanup was initiated. Water anc scil 
samples collected for sever& weeks after the release indicated that contamination levels (TitrEtes, 
chlorides and pH) decreasec steadily after the broken line was bypassed. 

PAC 100-603, Bioassay Waste Spill 

On June 9,1989, OPWL P-1 was under excavation and replacement due to a break in the life 
(PAC 100-602). The excavzled end of the broken iine was temporarily capped with a plastic 
bag, and Building 123 process waste was rerouted to bypass the broken line. A pump used to 
reroute the waste failed and allowed the waste to overflow into the broken line. A portion of the 
waste leaked around the plastic bag and into the excavation. The release was confined to the 
excavation. 

2.5 lbs. amnonium P;/dcxide (concentration unknown) 

The release consisted of bioassay waste containing hydrochloric acid and nitric acid. The waste 
exhibited a pH of approximately one. The waste may also have contained urine, and up to a 
combined total of 1.5 gallons of ammonium thiocyanate, ammonium iodide and ammonium 
hydroxide. The estimated mrximum volume of the spill was 30 gallons. The released material 
commingled with rainwater in ;he excavation. 

Potential flow from the excavation was contained with earthen berms. Approximately lo0 ydions 
of rainwater contaminatea by the spill were neutralized, pumped from the excavation, and 
transferred to the process system for treatment in Building 374. Samples were collected to 
evaluate the spread of contamination. Results indicated that contamination was restricted t3 the 
excavation within eight feet of Building 123. No further action has been initiated. 

PAC 100-61 1, Building 123 Scrubber Solution Spill 

On November 7,1989, an inoperative pump in the Building 123 process waste transfer system 
caused the Building 123 Scnmbers 1 and 3 to overflow, spill scrubbing solution into a bemed 
area outside of the building and into three sump pits in Rooms 156, 157, and 158 (Figure 1-2). All 
of this solution was contained within secondary containment structures, and none of the solution 
was believed to have impacted the environment. The pits were pumped out and the concrete 
liners properly sealed. The transfer pump failure was determired to be the result of blockage 
caused by glass filtering WWI. 

The scrubbing solution consisted primarily of water and was used to scrub acids and salts used 
in Building 123. Approximateiy 50 gallons were released to the bermed area, and several 
hundred gallons were contained in the three sump pits. Analysis indicated that the sdution 
contained in the bermed area exhibited a pH of 1.6; the solUti0c.l in the three pits indicated a pH of 
6.0. All spilled materials were contained and transferred into the Building 123 process waste 
transfer for eventual treatment at Building 374. 
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1.3 GEOLOGY 

The local geologic setting includes an industrial area that has been gradually developed. The 
natural soils have been disturbed and replaced by fill during installation of the OPWLs and 
covered by pavement and structures including Building 123. The soils, fill, pavement, and 
structures are underlain by Rocky Flats Alluvium which averages about 38 feet in thickness and 
is composed of poorly to moderately sorted clay, silt, sand, and gravel. The Cretaceous 
Arapahoe Formation underlies the superficial material and is mainly claystone and silty daystone 
with sandstone bodies present. Groundwater exists below the site at a depth of approximately 
12-1 7 feet and flows in a generally eastward direction. 

2.0 RECENT INVESTIGATION 

Historical information detailed in Section 1.2 provided general indications of the types of 
compounds anticipated at each IHSS, and was used to develop a systematic sampling strategy 
for this investigation. The sampling rationale was based on historical data. Sample points were 
selected at biased locations and randomly at other areas. Preliminary sampling was restricted to 
soils underlying and surrounding Building 123. 

The following conditions were considered in the development of the sampling strategy: 

0 The operating history of Building 123 suggests that contarninants may have been 
released into the environment; 

e The physical and chemical properties of the contaminants suggest a chronic presence if 
released into the environment; and 

Historical data indicated the presence of contaminants in quantities above the maximum 
background conentrations defined by Site Procedure 4-U50-REP-1006, Radiological 
Characterization of Bulk or Volume Materials and the Background Geochemical 
Characterization Report (DOE 1993). 

The conceptual models of contaminant migration involve percolation downward through the 
vadose zone (generally less than 10 feet thick) to the water table. The groundwater flow in this 
area is predominantly to the northeast. Contaminants may volatilize or biodegrade before 
reaching the shallowest groundwater zone. Contaminant concentrations are also reduced by 
dispersion during migration through the porous Rocky flats Alluvium. Paved portions of the 
Buildinq 123 area Drovide an additional imoedance to contaminant miaration. as Precidtation is 
diverted to the stoim water drainage system instead of percolating through the ground surface 
(DOE 1992b). 

2.1 PLANNED INVESTIGATION 

The sampling event focused on the soils underlying and surrounding Building 123 as indicated in 
Table 2-1. Subsurface soils were proposed to be sampled to a total depth of six (6) feet as 
described in Section 2.3 as historical data indicated that the presence of contaminants below this 
depth is unlikely (DOE 1992b). 

e 



e 

Area of Concern Reason # of De pt h/l n t erva I 
Samples 
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Forty-eight (48) locations were planned (Figure 2-1) in the area of the Building 123 slab: six (6) 
were to be collected immediately beneath the building slab at a depth of approximately one foot; 
twenty (20) were to be located underneath the building slab at a depth of approximately six feet; 
and twenty-two (22) were to be located in areas surrounding Building). Locations were 
determined with respect to underground OPWLs and paved and unpaved areas. The 
investigation focused on the following areas: 

0 Unpaved areas along the east side of Building 123, to further characterke potential areas 

Underground OPWLs beneath and to the south of Building 123; 

Points at which the overhead waste process lines enter the subsurface at the south end 

of volatile organic constituent contamination; 

0 

of the west wing of Building 123; 

0 PACs; and 

0 Locations of process waste sumps, waste pumping stations, and OPWL junctions and 
elbows. 

Unpaved Areas 
OPWLs 

lines 
Underground Process waste 

Potential VOC contamination 3 6 feet 
Potential contamination 14  6 feet 
Potential contamination 3 1 foot 

I ’ Sumps, pump stations, Potential contamination 
iunctions. elbows 

I . _  I 

PACs I Potential contamination I 3 I 6 feet I 
10 6 feet 
3 1 foot 

Random sampling (west 
side) 

Potential contamination 10 6 feet 

Sampling was planned at each location, which consisted of one VOC grab sample and the 
remaining samples were a composite of the entire core. Figure 2-1 indicates total planned depths 
of each core. Locations outside of Building 123 were planned to be sampled to a total depth of 
six (6) feet. Locations within the Building 123 perimeter near waste pumping stations, sumps, 
and junctions were planned to be sampled to a depth of six (6) feet, as building as-built drawings 
indicated that the pipelines exist at a maximum depth of five (5) feet, and leaks associated with 
underground lines characteristically migrate downward. All remaining locations were planned to be 
sampled immediately beneath the building slab (approximately one foot below slab surface) in 
areas near sumps and sites of historical spills to address potential migration of the process 
wastes through concrete. 
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Figure 2- I Planned Soil Sampling Locations ! ;. '\ 
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Sample depths were planned to be reached using a GeoprobeO truck-mounted hydraulic ram in 
accordance with Site Procedure 5-21 000-ER-OPS-GT.39, Push Subsurface Soil sampling. So11 
cores were to be recovered continuously In two-foot increments using a 1 -inch diameter by 24- 
inch long stainless steel-lined California core barrel. Recovered soil was to be placed into a 
stainless steel bucket until the desired depthwas reached, at which time the soil was to be 
composited by hand using a stainless steel trowel. VOC samples were to be collected as grab 
samples and not composited. Cores were planned to be monitored in the field with a Flame 
Ionization Detector (FID) or a Photoionizabon Detector (PID) in accordance with Site Procedure 
5-21 OOO-OPS-FO.15, Photoionization Detectors and mame lonization Detectors for health and 
safety purposes. 

Locations beneath the building slab were planned to be sampled by coring through the slab with 
a hand-held, rotary-type concrete corer to access the underlying soils. The procedures used for 
coring are outlined in RF/RMRS-97-125.UN, Concrete Sampling and Analysis Plan to 
Characterize the Building 723 Slab. This plan was modified to describe sampling through the 
slab prior to sampling activities taking place. Resulting holes were to be properly back-filled with 
granular bentonite. 

A Radiological Control Technician (RCT) was to Scan each sample with a Field Instrument for the 
Detection of Low Energy Radiation (FIOLER). Equipment was to be monitored for radiological 
contamination during sampling activities. All sampling equipment was planned to be 
decontaminated with an liquinox solution, and rinsed with deionized water, in accordance with 
Environmental Management Department (EMD) Operating Procedure 5-21 OOO-OPS-F0.03, 
General Equipment Decontamination, S e n  5.3.7, Cleaning Steel or Metal Sampling Equipment 
Without Steam in the Field. All other sampling equipment was to include standard items such as 
chain of custody seals and forms, logbooks, etc. The cores were planned to be visibly inspected 
for signs of contaminant staining, then visually logged by the field geologist as per Site Procedure 
5-21 000-ER-OPS-GT.O1, Logging Alluvial and Bedrock Material. Additional samples were to be 
collected if cores exhibited visible evidence (staining, odors, etc.) of contamination at shallower 
depths. 

Three (3) field duplicates were to be collected to represent at least 5% of the sample’batch to 
provide adequate information on sample variability, as defined in Guidance for Data Qualify 
Objectives Process (EPA 1 994). 

Sample points were planned to be surveyed for location and elevation using geometridocation 
survey equipment to ensure accuracy in data plotting (Appendix E). 
2.2 IMPLEMENTED INVESTIGATION 

Of the forty-eight soil sampling locations planned, thirty-four could not be drilled where initially 
located due to conflicts with utilities, process waste lines and offsets due to refusal (insubstantial 
retrieval, i.e. voids and rocks). However, the revised sample locations were adequate to conduct 
the investigation, and viable information was obtained. Fourteen planned locations (9, 10, 11, 14, 
15, 16, 17,24-2,25-3,37-15,38-16,39-17, 41 -1 9 and 47-25) were relocated to keep RFFTS 
procedure (1 -B37-HSP-12.08), which states a ten foot minimum distance kept between 
excavation work (sampling in this case) and process waste lines andor utilities. Twenty planned 
locations (4,5,7, 8, 11, 12,14,16,17, 18,20,23-1 , 27-5,29-7,30-8,31-9,33-11,35-13,42-20 
and 43-21) were offset to obtain adequate soils for analysis. Of these thirty-four locations, four 
locations (1 1, 14, 1 6 and 17), were first relocated due to utilities and then off set due to inadequate 
retrieval. 
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Six locations (23-1, 24-2, 27-5, 29-7, 30-8 and 31 -9) were initially planned to core at a total depth 
of one foot, but an adequate sample could not be obtained and depth was increased to six feet. 
Of these six locations, three planned locations situated around a cesium well in former Room 
109B could not be drilled due to voids under the building slab in excess of six feet. However, the 
revised locations (29-7, 30-8 and 31 -9), were positioned as close to the planned locations per 
GPR (ground penetrating radar) surveys. This enabled adequate sample to be retrieved within 
the proposed vicinity. 

One planned Location 42-20, revealed elevated fixed alpha readings at 780 dpm after the 
concrete core was pulled from the concrete slab to access underlying soils. An offset was 
performed due to refusal at two feet and revealed elevated fixed alpha readings at 240 dpm. 
Neither of the elevated readings exceeded suspension guidelines on the radiological work permit 
(RWP), geoprobing proceeded, adequate soils were obtained and it was determined after the 
alpha decayed (less than 48 hours) that a radon pocket was the cause of elevated readings. For 
all locations, original or offset, no elevated VOC (volatile organic compounds) were observed 
with a PI0 (photo ionization detector). 

2.3 INVESTIGATION RESULTS 

Each sample location was split into two continuous cores (first core: from ground surface to two 
feet below ground surface, second core: from two feet below ground surface to six feet below 
ground surface), and the cores were visually inspected and logged. Total depth at each location 
did not exceed six feet. For each coring location, the first two feet of soils were utilized to obtain a 
VOA (volatile organic analysis) sample. The unused portion of the sample was #en placed into 
a stainless steel bowl. The second/final sample-core (from two feet below ground surface to six 
feet below ground surface) was cornposited into the stainless steel bowl and utilized for the 
remaining parameters (i.e., isotopics, gross alphdgross beta). 

Core recovery varied for each sample location due to the nature of the f i l l  material and alluvium. 
Alluvial deposits and fill material consisted of sandy-silty clays, gravely to sandy clay with 
occasional iron stained sands and clays mixed within samples. The similar properties between 
the fill material and alluvium made interpretation between the two difficult. Asphalt fragments, 
sandstone pebbles, gravel lenses and rock fragments were noted for Locations 1,3,4,6,7, 10, 
1 1 , 12, 13, 14, 15, 16, 17, and 21. (Note: for the previously mentioned locations, pre-drilling 
and/or coring through asphalt was required and the asphalt was removed out of the sample prior 
to cornpositing samples for analysis). Sandstone pebbles, gravel lenses, and fragments were 
noted in the fill material throughout the investigation area. Much of the core that was not 
recovered was probably loose, course material which tends to fall out of core barrels. Offsets 
were often a result of pushing a large rock greater than three inches in diameter andor hitting 
refusal so that the core could not be pushed into the soils. When this occurred, locations were 
moved until substantial recovery could be utilized for analysis (Le., twenty locations from Section 
2.2). 

While coring the fill material, loose material often sloughed into the borehole between core runs. 
Usually this material was easy to identify due to its disrupted appearance. Loose gravel present 
in disrupted clays could also be in-place and required careful examination of the core. After the 
core was examined and logged in the field, samples were composited and utilized for analysis. 

Bedrock and groundwater (located on average at a depth of 10-1 5 feet) were not encountered 
throughout the investigation area due to the maximum coring depth of six feet. 
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2.4 FIELD SAMPLING SUMMARY 

Following IS a description of the investigation and summary for each soil sampling location 
according to the drilling sequence. A map of the actual soil sampling locationshoreholes can be 
found in Attachment 1. At Location 1, the first core (from ground surface to four feet below) 
consisted of a one (1) inch coring barrel. It was determined at this location that the remaining 
locations would be sampled using a three (3) inch macro-coring barrel to obtain maximum retrieval 
and efficiency. Soils for Location 1 were light brown in color, sandy-silty clays with sandstone 
pebbles and rock fragments. Some iron staining clays were present. There were no elevated 
readings detected with an electra andor PID. A total depth of 5.8 feet was cored. 

Locations 2 and 3 were similar in description. Soils were predominantly light brown in color, 
containing sandy-silty clays with sandstone pebbles and rock fragments. Some light gray and 
yellowish staining within the samples did exist. There were no odors and no elevated readings 
with an electra andor PID. A total depth of 6 feet was cored for Locations 2 and 3. 

At Location 4, an offset had to be performed due to refusal at 4 feet (large rock). The offset was 
placed 1 foot east of the planned location. Adequate sample was retrieved and the coring was 
completed. Soils were light brown, sandy-silty clays with sandstone pebbles and rock 
fragments. There were no odors and no elevated readings with electra andor PID. A total depth 
of 6 feet was cored at the offset. 

At Location 5, refusal was hit at approximately five feet. An offset was utilized m e  foot north of 
the planned location and re-coring was completed. Soils were light brown, sandy-silty clays with 
sandstone pebbles and rock fragments. There were no odors, no staining and no elevated 
readings detected with an electra and/or PID. A total depth of six feet was cored at the offset. 

Location 6 consisted of light brown sandy-silty clays with sandstone pebbles and rock 
fragments. Some iron staining sands and clays were mixed within the sample. There were no 
odors and no elevated readings with an electra andlor PID. A maximum depth of 5.8 feet was 
cored for this location. 

At Location 7, coring was completed at the planned location to a depth of six feet When the soils 
were composited it was determined by the field geologist in amjunction with the sample team that 
inadequate soils were retrieved due to an abundant quantity of rock and fragments. An offset 
was performed one foot west of the planned location. Coring was completed and adequate 
sample was retrieved. Soils were light brown, sandy-silty days with some sandstone pebbles 
and fragments. There were no odors, no staining and no elevated readings detected with an 
electra and/or PID. A total depth of six feet was cored at the offset. 

At Location 8, a second offset was needed due to refusal (coarse material at two feet) at the 
planned location and the first offset (one foot west of the planned location). The second offset 
(two feet west of the planned location) was completed and adequate retrieval was obtained for 
analysis. The completed core contained light brown, sandy-silty clays with sandstone pebbles 
and rock fragments. There were no odors, no staining and no elevated readings with an electra 
andlor PID. A total depth of 5.7 feet was cored at the second offset. 

Location 9 was moved approximately 12 feet north from its planned location due 10 underground 
utilities. The soils for this location were light brown, sandy-silty clays, some iron staining within 
the clays, sandstone pebbles, gravel lenses and fragments. There were no odors, no elevated 
readings with an electra andor PID. A total depth of six feet was cored. 
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Location 10 was moved approximately 12 feet south from its planned location to keep RFETS 10 
foot minimum distance from process waste lines. The moved location was adequate for coring 
and viable information was obtained. The soils were light brown, sandy-silty clays with 
sandstone pebbles and fragments. There were no odors, no staining and no elevated readings 
with an electra andor PID. The total core depth was 5.2 feet below ground surface. 

Location 11 first needed to be relocated to keep RFETS 10 foot minimum distance from process 
waste lines, then two offsets were needed due to refusal (coarse material at three feet) at the 
moved location and the first offset (one foot north of the planned location). The final offset (one 
foot south of the moved location) was completed and sufficient soils were collected for analysis. 
The soils at the final offset were light brown, sandy-silty clays with sandstone pebbles, gravel 
lenses and rock fragments. There were no odors, no staining and no elevated readings with an 
electra and/or PID. A total coring depth of five feet was obtained for the final offset. 

At Location 12, an offset was performed to obtain sufficient retrieval for analysis. Soils were light 
brown with gray staining, sandy-silty days with pebbles and rock fragments. There were no 
odors and no elevated readings w'm an electra andor PID. A total coring depth of 5.6 feet was 
completed. 

Sample Location 13 (within the 8123 courtyard) was positioned on top of a sandgravel fill 
(approximately 1.5 feet in depth). The f i l l  was situated on a bed of asphalt (8 inches thick). The 
geoprobe was pushed to asphalt and with a new coring barrel re-entered into the pilot" hole and 
pushed through the asphalt. When the soil was retrieved, the asphalt was separated out of the 
sample prior to preparing the composite. The soils for Location 13 were light brown, sandy-silty 
clays with sandstone pebbles, gravel lenses and rock fragments. There were no odors, no 
staining and no elevated readings with an electra andlor PID. The total coring depth was five feet 
before refusal was encountered. 

OF IHSS 121 AND 148 
DATA SUMMARY REPORT 

Location 14 was first moved to keep RFETS 10 foot minimum distance from utilities, then an offset 
was performed a foot south of the moved location. At the moved location, refusal was reached at 
4 feet below ground surface, but sufficient sample was obtained for analysis. Soils were light 
brown sandy-silty clays with sandstone pebbles, gravel lenses and fragments with iron stained 
clays mixed within. There were no odors present and no elevated readings with an electra and/or 
PID. Total coring depth was four feet. 

Location 15 was first moved to keep RFETS 10 foot minimurn distance from utilities and then 
cored. Sample consisted of soils that were light brown, sandy silty clays with sandstone 
pebbles, gravel lenses and rock fragments. No odors were present and no visible staining 
existed within the core. There were no elevated readings with an electra andor PID. Total coring 
depth was 4.5 feet before refusal was encountered. 

Location 16 was first moved from its planned location to keep RFETS 10 foot minimum distance 
from utilities and then an offset was required due to refusal at three feet. The offset was 
positioned one foot east of the moved location. Soils from the offset were light brown, sandy- 
silty clays with sandstone pebbles, gravel lenses and rock fragments. There were no odors, no 
visible staining and no elevated readings with an electra and/or PID. Total core depth at the 
offset was five feet. 

Location 17 was required to keep RFETS 10 foot minimum distance from utilities and two offsets 
were required to obtain sufficient sample. At the final offset, soils were light brown, sandy silty 
clays with sandstone pebbles, gravel lenses and rock fragments. There were no odors, no 
apparent staining and no elevated readings with an electra and/or PID. Total core depth was 5.4 
feet prior to encountering refusal. 
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Location 18 was completed after an offset was utilized. The soils were light brown, sandy silty 
clays with sandstone pebbles, gravel lenses and rock fragments. There were no odors, no 
apparent staining and no elevated readings with an electra andor PID. Total core depth was six 
feet. 
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At Location 19, soils were light brown, sandy silty clays with sandstone pebbles, gravel lenses 
and rock fragments. There were no apparent odors or stains and no elevated readings with an 
electra andlor PID. The total coring depth was 5.7 feet. 

Location 20 was moved approximately 25 feet south of its planned location due to refusal 
(concrete walkway) below the 8123 courtyard fill material. Fill material at Location 20 was 1.5 feet 
on top of ground surface. The fill material was placed within the courtyard after demolition of the 
building to create one plane from east to west wings. Once ground surface was reached, a clean 
core barrel was positioned into the "pilot" hole and coring was completed. Soils were light brown 
in color, moist sandy-silty clays with sandstone pebbles, gravel lenses and rock fragments. 
Within the coring sample were decomposing organics (roots and grass from trees and lawn which 
existed prior to demolition and f i l l  placement). There were no odors or staining and no elevated 
readings with an electra and/or PID. The total coring depth was six feet. 

Similar to Location 20, Location 21 was cored after the fill material above ground surface was pre- 
drilled. The sample from Location 21 contained an abundance of gravel and rock fragment material. 
Adequate sample was obtained, but it was noted that a large amount of the core contained 
gravel. The soils within the core were light brown sandy silty clays with sandstone pebbles, 
gravel and rock fragments. There were no apparent odors or stains and no elevated readings 
with an electra andor PID. Total coring depth was four feet. 

At Location 22, soils were light brown, sandy silty clays with sandstone pebbles, gravel lenses 
and rock fragments. There were no apparent odors or staining and no elevated readings with an 
electra and/or PID. Total coring depth was six feet below ground surface. 

The remaining sampling locations were situated on the Building 123 pad and concrete coring was 
necessary to access soils beneath the slab. Each concrete core was approximately eight inches 
in depth and three inches in diameter. 

At Location 23-1, an offset was needed due to refusal at the planned location. The offset was 
positioned 1 foot east of the planned location. Soils at the offset were light brown, sandy silty 
clays with sandstone pebbles, gravel lenses and rock fragments. There were no apparent odors 
or staining and no elevated readings with an electra andlor PID. Total coring depth at the off set 
was 5.6 feet. 

Locations 24-2,25-3, 2 6 4  and 28-6 were all completed at the planned locations. Soils for the 
four locations were identical; light brown, sandy silty days with sandstone pebbles, gravel 
lenses and rock fragments. There were no apparent odors or staining and no elevated readings 
with an electra andor PID. Total coring depth for each location was six feet. 

At Location 27-5, a rock was pushed from one foot to three feet below ground surface. An offset 
was performed one foot east of the planned location. Soils from the offset were light brown, 
sandy silty clays with sandstone pebbles, gravel lenses and rock fragments. There were no 
apparent odors or staining and no elevated readings with an electra and/or PID. Total coring 
depth at the offset was five feet. 
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Locations 29-7, 30-8, and 31-9 were planned around a cesium well in former Room 1098. Due to 
voids in excess of 6 feet, the sampling points were relocated to access sufficient soils for 
analysis. These three locations were positioned adjacent to the cesium well, as close as 
possible to the planned locations. All three locations had simiiar soil descriptions: soils were light 
brown with some iron stained sandy silty clays, sandstone pebbles, gravel lenses and rock 
fragments. There were no apparent odors and no elevated readings with an electra and/or PID. 
Total coring depth for each location was six feet. 

Location 32-10 contained soils that were light brown, sandy silty clays with sandstone pebbles, 
gravel lenses and rock fragments. There were no apparent odors or staining and no elevated 
readings with an electra and/or PID. Total coring depth at the offset was five feet. 

At Location 33-1 1, two offsets were performed. On the final offset (1.5 feet south of the planned 
location) adequate soils were obtained for analysis. Soils were light brown, moist clays with 
some iron stained sands, sandstone pebbles, gravel lenses and rock fragments. There were no 
apparent odors and no elevated readings with an electra and/or PID. Total coring depth was six 
feet. 

location 34-1 2 contained light brown, moist clays with some iron stained sands, sandstone 
pebbles, gravel lenses and rock fragments. There were no apparent odors and no efevated 
readings with an electra andor PID. Total coring depth was 5-4 feet. 

At Location 35-13, two offsets were performed due to voids at three to six feet at the planned 
location and first offset (two feet west of the planned location). The final offset was positioned 
three feet north and three feet west of the planned location. At the final offset, adequate soils 
were obtained for analysis. Soils were light brown, sandy silty clays with sandstone pebbles, 
gravel lenses and-rock fragments. There were no apparent odors or staining and no elevated 
readings with an electra and/or PID. Total coring depth at the final offset was 5.10 feet. 

Location 36-1 4 was sampled at the planned location. Soils were light brown, moist clays with 
some iron stained sands, sandstone pebbles, gravel lenses and rock fragments. There were no 
apparent odors and no elevated readings with an electra and/or PID. Total coring depth was six 
feet. 

Locations 37-1 538-1 6 and 39-1 7 were relocated to keep RFETS 10 foot minimum distance from 
utilities and then cored. All three samples consisted of soils that were light brown with some iron 
stained sandy silty clays, sandstone pebbles, gravel lenses and rock fragments. There were no 
apparent odors and no elevated readings with an electra andot PID. Total coring depth for each 
location was six feet. 

Locations 40-1 8 and 41 -1 9 were similar in description, except Location 41 -1 9 was relocated to 
keep RFETS 10 foot minimum distance from utilities. Soils for both locations consisted of soils that 
were light brown with some iron stained sandy silty clays, sandstone pebbles, gravel lenses 
and rock fragments. There were no apparent odors and no elevated readings with an electra 
and/or PID. Total coring depth for each location was six feet. 

2w' 
i 
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At Location 42-20, after the first two feet of SOL ,vas pulled from the ground, refusal was 
encountered. When the geoprobe was removed from the ground, the location was monitored and 
revealed fixed alpha readings detected at 780 3pm. The soils extracted, the geoprobe coring 
barrel and equtpment did not have elevated readings contained within and/or on its surfaces. 
Soils were placed back into the hole and samping was stopped per radiological operations 
instructions. It was discussed that the offset needed to complete this location would not be 
performed until the final day of sampling (three days later). When the offset was completed 
(located six inches north of the original location). it revealed elevated alpha readings at 240 dpm. 
Sampling continued until adequate sample was retrieved for analysis. When adequate soils 
were obtained for analysis, the alpha readings dropped down to background levels or below 
detection limit. The geoprobe equipment and cornposited soils in the stainless steel bowls did not 
have elevated readings on its surfaces. It was *en determined that a radon pocket was the 
cause of the elevated readings. The soils utilized for analysis at the offset were light brown, 
sandy silty clays with sandstone pebbles, gravel lenses and rock fragments. There were no 
apparent odors and no elevated readings once samples were being prepared for jamng. Total 
depth at the offset was six feet. 

The soil descriptions for Locations 43-21,44-22,45-23,46-24,47-25 and 48-26 were identical, 
although an offset was needed for 43-21 and Location 47-25 was moved to keep RFETS 10 foot 
minimum distance from utilities. Soils at these locations were light brown, sandy silty clays with 
sandstone pebbles, gravel lenses and rock fragments. There were no apparent odors or staining 
and no elevated readings with an electra andor PID. Total coring depth at these locations were 
six feet, 

3.0 QUALITY ASSURANCUDATA USABILITY EVALUATION 

This section provides the preliminary results of Environmental Restoration Management‘s 
Procedure 2-G32-ER-ADM-08.02, €valuation of ERM Data for Usability in Final Reports, 
hereafter referenced as the data usability procedure. The data usability procedure was 
implemented to determine the usability of analykal results generated from the subsuperficial soil 
sampling program implemented at Building 123. The analytical results will be used to score under 
building contamination at Building 123 relative to RFCA soil action levels. This score will be 
subsequently ranked (ER Ranking) in relation to other sites at the RFEJ‘S for remediation 
prioritization. The data evaluated by this procedure include subsurface soil samples analyzed for 
radionuclides, volatiles, and semi-volatiles that were collected in support of the Soil Sampling and 
Analysis Plan to Characterize Individual Hazardous Substance Sites (IHSS) 121 and 148 at 
Building 723, Revision 1, May 1998. 

This evaluation was conducted with preliminary analytical results available as of August 25, 
1998, therefore a complete data set was not evaluated. Deviations in perfoming data usability 
procedure consist of performing the procedure cm data provided to RMRS by K-H Analytrcal 
Services Division in facsimile preliminary hardcopy format. Therefore, these data were not 
acquired from the Soil Water Database (SWD) as required in the data usability procedure and 
these data were neither verified nor validated. In addition, the data usability procedure was 
initiated without a complete data set (i.e., preliminary results were not available from all samples 
collected), therefore, completeness, and comparability could not be evaluated at this time. 
Precision, accuracy, and representativeness were evaluated as part of the data usability 
evaluation. 
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3.1 

3.1.1 Precision 

PRECISION, ACCURACY, REPRESENTATIVENESS, COMPLETENESS, AND 
COMPARABILITY (PAACC) 

Precision is a quantitative measure of data quality that refers to the reproducibility or degree of 
agreement among replicate of duplicate measurements of a parameter. The doser the numerical 
values of the measurements are to each other, the lower the relative percent difference (RPO) and 
the greater the precision. The RPD for results of duplicate and replicate samples was tabulated 
according to matrix and analytical suites to compare for compliance with established DQOs. 

Use of soil sample field duplicates was the primary method of evaluation for overall precision for 
the Building 123 under building characterization program. One field duplicate collected for each 20 
real samples collected was the frequency requirement for the evaluation of precision. Forty-eight 
(48) real soil samples were collected in support of the Building 123 project (Attachment 1). Based 
on this number of samples, three duplicate samples were required to meet the duplicate sample 
collection frequency identified in the SAP. Three duplicate soil samples were collected from 
Locations BH-20, BH 30-8 and BH 40-18. 1 .  

For radionuclide analyses, the normalized absolute difference between the real sample and field 
duplicate is evaluated to determine if the results differ significantly when compared to their 
respective total propagated uncertainty. If the normalized absolute difference is greater than 1.96, 
results are qualified as estimated. Appendix G provides the results of the precision evaluation on 
radiochemical analyses. All values were below the 1.96 threshold and are therefore not qualified. 

Volatile and semi-volatile results were available from all three duplicate and associated real 
samples with the exception of volatile results at Location BH 20. The data quality objective for 
field duplicate samples for non-radionuclides is <40% RPD for soils. RPUs were calculated for 
analytes with results above their respective detzction limits. Summary results are provided in 
Appendix H. 

Overall, the RPDs of less than or equal to 40% for VOC samples were based on analytical data 
available at the time of this evaluation. Duplicate results for Borehole 20 were not available when 
performing this evaluation resulting in only 66% overall precision compliance for VOC analyses. 

Duplicate and real sample results for two semi-VOA analyses were below the required detection 
limits for all analytes. RPDs could not be calculated for these two samples. However, 
qualitatively the sample results may be interpreted to represent precision. RPDs of 150% and 
1'22% for Phenanthrene and Pyrene respectively were calculated from Semi-VOA results from 
samples collected at Borehole 20. These results appear to represent hetrogeneity of the sample 
material. These exceedences resulted in only two of three duplicate samples meeting RPD 
thresholds for a 66% overall precision compliance of Semi-VOA analyses. Table 3-1 presents 
the overall precision compliance of the sampling program. 
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Table 3-7 Building 723 Subsurface Soils - Overall Precision Compliance Results 

1) VOC results were not available for Location BH 20 at the time of the evaluation. 
2) Semi-VOC results were below the detection limit for two samples, and therefore RPOs were 
not calculated. Precision was qualitatively attained for these two samples. 

3.1.2 Accuracy 

SAP vs. Actual Method Detection Limit Evaluation 

Accuracy is a quantitative measure of data quality that refers to the degree of difference between 
measured or calculated values and the true value of a parameter. The closer the measurement to 
the true value, the more accurate the measurement. The actual analytical method and detection 
limits were compared with the required analytical method detection limits for VOC, semi-VOCs, 
and Radiochemical methods. The results of the detection limit comparisons are provided in Table 
3-2. 

Radiochemical analytical methods were performed utilizing alpha spectroscopy methods as 
outlined in the K-H AS0 Isotopic Determination by Alpha Spectrometry Module, RCO1-6.3. 
VOCs were determined by SW-846 Method 8260A, Volatile Organic Compounds by Gas 
Chromatography/Mass Spectrometry (GUMS): Capillary Column Technique. Semi-VOCs were 
determined by SW-846 Method 82708, Semi-volatile Organic Compounds by Gas 
Chrornatography/Mass Spectrometry (GC/MS): Capillary Column Technique. The TCLP target 
analyte list was selected for both the VOC and Semi-VOC analyses. 
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. 'Guidance Provided in Environmental Monitoring Support Laboratory (EMSSL)-LV 0539-1 7, 
Radiological and Chemical Analytical Procedures for Analysis of Environmental Samples, March 
1979. 

Actual detection limits for alpha spectroscopy, VOCs and Semi-VOCs performed are acceptable 
for these data's intended use of scoring the under building contamination in relation to RFCA soil 
action levels and subsequent site ranking. 

3.1.3 Representativeness 

Representativeness is a qualitative characteristic of data quality defined by the degree to 
which the data absolutely and exactly represent the characteristics of a population. 
Reproducibility is accomplished by obtaining an adequate number of samples from 
appropriate spatial locations within the medium of interest. 

3.1.4 Completeness 

Completeness is a qualitative measure of data quality expressed as a percentage of validated 
or acceptable data obtained from a measurement system. A compteteness goal of 90% was 
set for the Building 123 SAP. Real samples and QC samples are to be reviewed for data 
usability and achievement of internal OQO usability goals. Completeness could not be 
evaluated on the Building 123 data because only a partial data set was available at the time 
the usability evaluation was conducted. 

3.1.5 Cornparability 

Comparability is a qualitative measure defined by the confidence with which one data set can 
be compared to another. Comparability is to be attained through consistent use of industry 
standards (e.g. SW- 846) and standard operating procedures, both in the field and in the 
laboratories. Comparability could not be evaluated at this time because only a partial data set 
was available. However, based on analytical results at the time of this evaluation, specific 
analytical methods were maintained for each analysis. e 
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Unpaved Areas 

OPWLS 

Underground 
Process Waste 
Lines 
PACs 

Sumps, pump 
stations, 
junctions, 
elbows 
Random 
Sampling (West 
Side) 

Potential VOC 3 0-6 feet 8 0-6 feet c5 Borings 
Contamination 
Potential 1 4  0-6 feet 16 0-6 feet +2 Borings 
Contamination 
Potential 3 0-1 foot 3 0-6 feet Sampted 
Contamination collected 

Potential 3 0-6 feet 2 0-6 feet -1 Boring 
Contamination 
Potential 10 0-6 feet 13 0-6 feet Sampled 
Contamination collected 

from 0-6 feet 

from 0-6 feet 3 0-1 foot 

Potential 10 6 feet 6 0-6 feet -4 Borings 
Contamination 

Equipment rinsate samples associated with the real samples must also be evaluated to determine 
if accuracy was affected (biased toward false positives) by cross-contamination during sampling 
or shipment. Results for alpha spectrometry, volatile and semi-volatile organic compounds from 
three equipment blanks (RINs: 98A5067,98A5178, and 98A5145) were available at the time of 
this evaluation. 

Radionuclide Equipment Rinsate Blank Results - Results for all three rinsate blank samples 
indicated that 241Am, 239/240Pu, 233/234U, 235U,238U, and 238U were all below their 
respective RDLs. Qualifiers were not available for these data at the time of this evaluation. 
Therefore, at this time, it appears no radionuclides were detected in rinsate samples. 
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VOC Equipment Rinsate Blank Results - Acetone was detected at 7.23 ug/L in the 
equipment rinsate sample collected for RIN 98A5178. Acetone is a common laboratory 
contaminant. The EPA states that positive sample results should be reported unless The 
concentration of the compound in the sample is less than or equal to 10 times (1 Ox) the amount in 
any blank for the common volatile laboratory contaminants (methylene chloride, acetone, and 2- 
butonone), or five times (5x) the amount of other volatile compounds. Based on this guidance, 
sample results for acetone in RIN 98A5178 less than 72.3 ugA may be qualified by elevating the 
quantitation limit to the concentration found in the sample. Samples analyzed for acetone under 
other RlNs exceed acetone results in RIN 98A5178 and would be used to score the Site. 
However, raising the quantitation limit for acetone results in RIN 98A5178 would have no effect 
on the outcome of the scoring, and therefore was not conducted. All results were treated as 
detects. 

Semi-VOC Equipment Rinsate Blank Results - Phenol, Diethylphalate, Di-n-butylphthalate, 
bis (2-Ethylhexyl) phthalate were detected in equipment blanks. Diethylphalate, Di-n- 
butylphthalate, bis (2-Ethylhexyl) phthalate are known to be common laboratory contaminants. 
Positive sample results are to be reported unless the concentration of the compound in the 
sample is less than or equal to 10 times the amount in any blank for m m o n  phthalate 
contaminants, or 5 times the amount for other compounds. 

Phenol was detected in three soil samples at 49.0,50.59, and 64 ugL  Sample results are 
greater than five times the blank results for all real samples and therefore, the results remain as 
positive sample results. Maximum concentrations of Diethylphalate, Di-n-butylphthalate, and bis 
(2-Ethylhexyl) phthalate in soil samples also exceeded ten times the cuncentrations in blanks and 
therefore would remain as positive sample results. Qualifying results less than ten times me 
concentration in blanks would not impact the scoring of the Building 123 site because only the 
maximum result is used for scoring. Therefore soil samples with phthalate results below ten times 
the concentration in blanks were not qualified and treated as detects. Table 3-4 presents 
equipment rinsate results. 

Table 3-4 Equipment Rinsate Sample Results 
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0 4.0 CONCLUSION 

Analyte CAS No. RIN Location Sample Results Quailfie4 
Depth (ft) (PCllCl) 

J a  
9.87E-02 : IAmericium-241 14596-1 0-2 98A5145-002 22 0-6 

Curium-243/244 98A5145-002 22 0-6 4.62E-01 
Plutonium-239.240 10-12-8 98A5145-004 24-2 0-6 2.13E-01 

i Plutonium-242 98A5 1 78-005 46-24 0-6 2.39€+00 
Uranium-232 7440-61-1 98A5080-005 6 0-5.8 5.67 E-02 N A :  
Uranium-233234 1 1-08-5 98A5178-008 42-20 0-6 1.23E+OO i 

Uranium-238 151 17-96-1 98A5110-007 17 0-5.4 7.94-01 J ,  

I 

Uranium-235 11 -08-5 98A5110-002 12 0-5.6 1.98E-01 N A i  

Strontiurn-89/90 11-10-9 98A5080-005 6 0-5.8 1.31 E+OO NA 

Preliminary results indicate that DQOs specific to the original work plans were met with respect 
to accuracy, and precision with the exception of accuracy for semi-volatile compoupds. 
Fundamental quality controls on the radiochemistry and organic compound analyses have 
produced data which appear to be adequate to allow use within the context of their 
representative three-dimensional locations, and with respect to current RFCA action levels 
(Tier I or It). However, borings designed to characterize the OPWLs and Undergrcilnd 
Process Waste Lines were not constructed within the pipeline trench and therefore sample 
results do not represent the condition of the pipelines but may be used to charactenze under 
building contamination, unpaved areas and random areas west of Building 123. 

5.0 RESULTS 

The following tables represent the maxjmctm activities detected for all Radionuclides, VOCs, 
Semi-VOCs, Metals and Nitrates s a m n d  analyzed from the Building 123 area. These 
values will be utilized by Environmental Restoration for the rankinglevaluation of the UBC at 
Building 123. 

Tables with complete analytical results from subsurface soils at Building 123 can be found in 
Appendix A through E of this document. 



FINAL PRE-REMEDIAL INVESTIGATION R FIR M R S- 98 -2 5 5 .  U N 
OF IHSS 121 AND 148 
DATA SUMMARY REPORT 

REV. 0. P A G E  24 of 27 
Date Effectwe: 9/25/98 

Detected 
r 

Anaiyte 

Methylene chloride 
Acetone 
Carbon disulfide 
Chloroform 
2-Butanone 
Carbon tetrachloride 
Trichloroethene 
4-Methyl-2-pentanone 
Tetrachloroethene 
Toluene 
Ethylbenzene 
Xylene (total) 
m,p-Xylenes 
o-Xylene 
Naphthalene 
1,2,3-Trichlorobenzene 
1,2.4-Trichlorobenzene 
1,2,4-Trimethylbenzene 
1,1,2- 
Trichlorotrifluorethane 

Table 5-2 Volatile Organic Compounds - Maximum Concentration 

CAS No. 

75-09-2 
67-64- 1 
75-1 5-0 
67-66-3 
78-93-3 
56-23-5 
79-01 -6 
108-10-1 
127-1 8-4 
108-88-3 

100.51.51-4 
1330-20-7 
13-302-07 
9547-6 
91 -20-3 
87-6 1 -6 
120-82-1 
95-63-6 
76-13-1 

R I N  

98A51 lOc103.003 
98A5110-C10.003 
98A5178-04.003 
98A5178-cO5.003 
98A511 O-CO3.003 
98A5110-003.003 
98A5163-010.003 
98A5178-005.003 
98A5110-002.003 
98A5110-003.003 
98A5 1 10-003.003 
ga~~163-007.003 
9 a ~ 5 1 ~ . 0 0 3  
98A5163-007.003 
98A5110-003.003 
98A5110-003.003 
98A5110403.003 
98A5178-OQ5.003 
98A5110-003.003 

3orehole 

13 
20 

45-23 
46-24 

13 
13 

40-1 8 
46-24 
12 
13 
13 

37-15 
37-1 5 
37-15 
13 
13 
13 

46-24 
13 - 

Sample 
Depth (ft) 
0.5-1.5 
0.5-1.5 
0.5-1.5 
0.5-1.5 
0.5-1.5 
0.5-1.5 
0.5-1.5 
0.5-1.5 
0.5-1.5 
0.5-1.5 
0.5-1.5 
0.5-1.5 
0.5-1.5 
0.5-1.5 
0.5-1.5 
0.5-1.5 
0.5-1.5 
0.5-1.5 
0.5-1.5 

Resul ts  

34. 
86.24 
4.93 
2.47 
72. 
11. 
5.23 
216 
5. 
5. 
1. 
8.86 
5.92 
258 
16. 
7. 
6. 
6.01 
1. 

(ug/Kg)  
B 

J 
J 

J 
J 
J 
J 

J 
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Table 5-3 Semi-Volatile Oraanic Co 

Phenol 
2-Chlorophenol 
Benzoic Acid 
Naphthalene 
4-Chloro-Smethylphenol 
2-Methylnaphthalene 
Acenaphthene 
4-Nitrophenol 
Dibenzofuran 
Diethylphthalate 
fluorene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butyiphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
Benzo(a)anthracene 
C hyrsene 
bis(2-Ethylhexy1)phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l.2.3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g, h.i)perylene 

" 

CAS No. 

108-95-2 
95-57-8 
65-85-0 
91-20-3 
59-50-7 
91 -57-6 
83-32-9 
100-02-7 
132-64-9 
84-66-2 
86-73-7 
87-86-5 
85-01 -8 
120-1 2-7 
84-74-2 
206-44-0 
129-00-0 
8568-7 
56-55-3 
218-01-9 
I 17-81 -7 
205-99-2 
207-08-9 
50-32-8 
193-39-5 
5 3 - 7 0 - 3 
191-24-2 

)ounds - Maximum Concentral 

R I N  I Borehole 

51 45-009.004 
5 163-003.004 
51 10-008.004 
51 45-009.004 
51 10-006.004 
5 1 10-006.004 
5163-004.004 
51 1-0-008.004 
5067-001.004 
51 10-008.004 
51 45-007.004 
51 10-006.004 
5 1 10-008.004 
5067-001.004 
51 10-006.004 
5 1 1 0-006.004 
51 63-004.004 
51 10-006.004 
51 10-006.004 
51 45-004.004 
51 10-006.004 
51 10-006.004 
51 10-006.004 
51 10-006.004 
51 10-006.004 

29-7 
33-1 1 

18 
29-7 
16 
16 

34-12 
18 
1 

18 
27-5 
16 
18 
1 
16 
16 

34-12 
16 

24-2 
16 
16 
16 
16 
16 

. 16 

51 10-006.004 I 16 

In Detected 
~~ 

Sample 
Depth (tt) 

0-6 
0-6 
0-6 
0-6 
0-6 
0-5 
0- 5 

0-5.4 
0-6 

0-5.8 
0-6 
0-5 
0-5 
0-6 

0-5.8 
0-5 
0-5 

0-5.4 
0-5 
0-5 
0-6 
0-5 
0- 5 
0-5 
0-5 
0-5 
0-5 

Results 

65. 
68. 
236.75 
230. 
58. 
280. 
340. 
196.19 
140. 
38. 
280. 
36. 

t ,500. 
470. 
55. 

1,500. 
1,300. 
37.62 
570. 
660. 
350. 
670. 
520. 
760. 
500. 
300. 
550. 

(u 9/Kg)  

- 
lualifiei 

J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 

J 

J 

J 

J 
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Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Lithium 
Magnesium 
Manganese 
Mercury 
Molybdenum 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Strontium 
Thallium 
Tin 
Uranium 
Vanadium 
Zinc 

Table 5-4 Metals - Maximum Come 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41 -7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-93-2 
7439-95-4 
7439-96-5 
7439-97-6 
7439-98-7 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-24-6 
7440-28-0 
7440-31 -5 
7440-62-2 
7440-62-2 
7440-66-6 

ration Detected 
R I N  

98A5080-001.002 
98A5178-008.002 
98A5178-008.002 
98A5110-007.002 
98A5163-001.002 
98A5178-004.002 
98A5 1 10-006.002 
98A5178-008.002 
98A5163-004.002 
98A5178-005.002 
98A5178-006.002 
98A5178-006.002 
98A5178-007.002 
98A5110-008.002 
98A5145-005.002 
98A5163-003.002 
98A5178-005.002 
98A5178-006.002 
98A5178-005.002 
98A5178-008.002 
98A5163-007.002 
98A5 178-006.002 
98A5110-008.002 
98A5 163-003.002 
98A5178-006.002 
98A5110-010.002 
98A5 1 1 0-0 1 0.002 
98A5178-005.002 

lorehole 

2 
42-20 
42-20 

17 
31 -9 
45-23 

16 
42-20 
34-1 2 
46-24 
47-25 
47-25 
48-26 

18 
25-3 
33-1 1 
46-24 
47-25 
46-24 
42-20 
37- 1 5 
47-25 

18 
33-1 1 
47-25 

20 
20 

46-24 - 

Sample 
Depth ( f t )  

0- 6 
0-6 
0-6 

0-5.4 
0-6 
0-6 
0-5 
0-6 

0-5.4 
0-6 
0-6 
0-6 
0-6 
0-6 
0-6 
0-6 
0-6 
0-6 
0-6 
0-6 
0-6 
0-6 
0-6 
0-6 
0-6 
0-6 
0-6 
0-6 

22,700. 
6.7 
14. 

102. 
1.7 
1.2 

36. 
21.1 
19.3 

21.800. 
122. 
14.4 

3,250. 
234. 

.49 
8.2 

22,500. 

18.5 
2.160. 

.94 
1.8 

9.750. 
49.3 
1. 
3.1 
1.3 
54.6 
46.9 

6 
6 

8 

8 

8 

F 

Table 5-5 Nitrates - Maximum Concentration Detected 

I An a lyte I CAS No. I RIN IBoreholel Sample I R e s u I t 1 Qua I i f i e rl 
I I I I Depth (ft) I (ug/Kg) I 

Nitrate/Nitrite as N 1-005 1 98A5163-002.005 I 32-10 I 0-5 I 66.6 I I 
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APPENDlX E 
Building 123 Subsurface Soils 

Nitrate Results 

0-6 
0-6 
0-6 
0-6 
0-5.8 
0-6 
0-5.7 
0-6 
0-5.2 
0-5 
0-5.6 
0-5 
04 
0-4.5 
0-5 
0-5.4 
0-6 
0-5.7 
0-6 
0-4 
0-6 
0-5.6 
0-6 
0-6 
0-6 
0-5 
0-6 
0-6 
0-6 
0-6 
0-5 
0-6 
0-5.4 
0-5.1 
0-6 
0-6 
0-6 
0-6 
0-6 
0-6 
0-6 
0-6 
0-6 
0-6 
0-6 
0-6 

+i - 
. -.. - :c-. . Rln ._. *I' . .. - 
BAM67-301.021 
BA5580-001.009 
BA5580402.009 
38A5480-003.009 
BAXJ80-004.009 
38A5080405.009 
BA5080306.009 
BAM80-007.009 
38A5080-008.009 
38A5080-009.009 
38A511oM31.005 
38A51 10-002.005 
38A5 1 10-003.005 
38A5110-004.005 
3W110-005.005 
38A5110-006.005 
38A5110-007.005 
38A5110-008.005 
98A5110-009.005 
98A5110-010.005 
98A5145-001.005 
98A5 145-002.005 
98A5145-003.005 
98A5145-004.005 
98A5t 45405.005 
98A5145006.005 
98A5145-007.005 
98A5! 45408.005 
98A5145-009.005 
98A5145-01O.OOE 
98A5163-001.005 
98A5163402.00f 
98A5163-003.00E 
98A5163-004.00! 
98A5163-005.00t 
98A5163-006.00! 
98A5163-007.00! 
98A5163-008.00! 
98A5163-009.00! 
98A5163-01 O.OO! 
98A517&001 .OO! 
98A5178-008.00! 
98A5178-002.00! 
98A5178-003.00 
98A5178-004.00. 
98A5178-005.00 
98A5178406.00 
98A5178-007.00 

- . _  

-: 
.(itste/Nitrite as  N 
4itatelNitrite as  N 
JiGte/Nitrite as N 
JltatelNttrite as N 
rlltate/Nitrite as N 
Jitate/Nitrite as N 
JttatelNitrite as N 
rlitate/Nitrite as N 
UitatelNitrite as N 
Vftate/Nitrite as N 
VitatelNitrite as N 
VRate/Nitrite as N 
Vitate/Nitrite as N 
UiWe/Nitrite as N 
Wtate/Nitrite as N 
NitaelNitrite as N 
Nitate/Nitrite as N 
NitatdNitrite as N 
NrtatelNitrite as h 
NitatdNitrite as h 
N'MelNitrite as h 
NitateiNitrite as h 
NitatelNitrite as h 
NWNi t r i t e  as F 
Nrtb;e/Nitrite as F 
NitatelNitnte as h 
NitrrrelNitrite as h 
NitaelNitrite as F 
NitatdNitrite as F 
NitatelNitrie as F 
NWNi t r i t e  as b 
NitarelNitrite as  r 
N M N i t r i t e  as b 
NiWNitr ite as P 
NWNi t r i t e  as f 
NitardNitrite as t 
NitatelNitrite as I 
NitatelNitrite as I 
NiMelNitrite as I 
Nitae/Nitrite as I 
NitatelNitrite as I 
NiMdNitrite as I 
NitatelNitrite as I 
NitWNitrite as I 

- i@-*j RWWE 

1. 
.28 
.1 
.11 
.1 
41 
54 
.1 
.13 
.1 

1. 
1.2 
1. 
1.04 
3.17 
1.49 

1.95 
1.78 
1. 
1.2 
1.4 
2.2. 
1.6 
3.8 
7.9 
5.3 
3.9 
2.7 

16.2 
8.98 

66.6 
3.3 
7.8 
6.2 
3.7 

4.5 
1.9 
2.98 
2.39 

11.5 

10. 

NitatelNitrite as N 
NitzteiNitrite as N 

E- 1 
n 
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ai!$$? Common Data Qualifiers 

Qualifier 

A 

Description 

This annotation is utilized to indicate that a TIC is a suspected aldol- 
condcnsation product formed during sample processing and caution should 
he applicd iii interpretin: these results. 

B 

B Q L  

C 

D 

This qualifier i s  u s 4  when the analyte is found in the a w x i a t e d  blank and 
iii tlie sainplc 
warns Ihe dnra user to use caution when upplying the results of  this 
anslyre 

Below Quantaation Limit (BQL) indicates the compound was not detected 
in the u m p l e  ahove the practical qusntitation limit 

Indicates that a pesticide identification has heen Lnnfirmed utilizing GClhlS 
techniques 

Indicate\ the sample extract was diluted hy the factor ! $ s e d  due to the 
sample m t r i x  andlor concentration levels 
practical quantitstion limits for the panicular sample a:e therefore 
increased hy this dilution factor 

It indicates possible or probahle blank conramination and 

All method detection limits or 

I h4DL 

E 

1 

The Method Detection Limit (MDL) is defined as the minimum 
coiicentration of a substance that can be musured rnd reported with 99 
percent confidence that the analyte concentration i s  gra ter  than zero 

Indicates the compound or analyte was not detected in I!!C sample above 
the mcthod detection limit or the practical quantitatior. :imir for the 
panicular analysis 

The PraLtical Qiiantiution Limir (PQL) i s  the Ioucsi 
rel iabl j  acliievzd within specified limits of precision end accuracy during 
r@uline operating conditions 

that can b e  

Indicates that the concentration of the specific cornpmnd exceeded che 
calibration range of  he instrument for that panicular analysis .  

Indicates an estimated value. This  is used either u*her; estimating a 
concentration for TICS or when mass spectral data indicrte the presence of  
n compound that meets die identification criteria hut LLI~ result i s  less than 
the sample quantitation limit. 

U Indicates the coinpound u’as analyzed for. but u a s  nn; detected in. rhe 
rainplc ahcbkc the applicable quanritation limit 

i 



Attachment 19 
RF/RMRS-98-253.UN 

Rocky Mountain 
Remediation Services, L.L.C. 
. . . protecting the environment O'RMRs Rocky PO B c x 4 6 4  F!ats Environmental Technology Site 

Golden. Colorado 804020664 
Phone (303) 966-7Mx) 

CORRES. CONlROL 

September 28, 1998 

Kent A. Dorr 
Building 130 
Kaiser-Hill 
P. 0. Box 464 
Golden, CO 80402-0464 

L m  NO. 

CLG-029-98 

Subject: ENVIRONMENTAL RANKING OF THE BUILDING 123 - CLG-029-98 

The purpose of this letter is to inform you that the Environmental Restoration (ER) ranking of 
the Building 123 site has been completed. Included with this letter is a copy of the ER ranking 
spreadsheet. A copy of the final pre-remedial investigation report (Data Summary Report) was 
provided to you on September 25, 1998. 

This completes the September 30, 1998 RFCA milestone requiremens 

If you have any questions or need additional information feel free to ccntsct me. 

FCORACMRL 
RAFM: 

Sincerely, - 

Vern Gbthrie 
CMSFIC*~~~+ Project Manager 

Construction Projects - 

UTHORIZED CLASSIFIEF 
SIGNATURE: 

Attachment: 
As Stated 

ate: 

4 REPLY TO RFP CC NO. 

ACTION ITEM STATUS: 
-OPEN -CLOSED 

- PARTlAL 

LTR APPROVALS. 

- 
GUG. 6 TYPIST 1NITIt.S. 

CLG rcg 
-464bO(R.r lW7) 



e 

e' 

t' 



m 
3 ._ 
I 
c 

C 
m 
P 

I1 
C 

P 
0 
N 

b 





(r 
W 

9 

0 
9 

- 



FINAL CLOSE-OUT REPORT RFA3F.IRS-98-253.UN 
FOR 'HE 3UILDING 123 REVISION 0 
DECCMMlSSlONlNG PROJECT EF-ECTIVE  ATE: 912419a 

e 

Attachment 20 

Radiological Characterization Information 

for the Building 123 Slab 
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INFORMATION ONLY 

Concrete Sampling and Analysis Plan 
to Characterize 

the Building 123 Slab 

Rocky Flats Environmental Technology Site 

Prepared by 

Rocky Mountain Remediation Services, L. L. C. 

December 1997 



CONCRETE SAMPLING AND ANALYSIS PLAN 
TO CHARACTERIZE 

THE BUILDING 123 SLAB 

DECEMBER 1997 

This Sampling and Analysis Plan has been reviewed and approved by: . .  

inski, knvironmental Management 

Mark Brooks, RMRS Odity  Assurance 

Greg Sollner, K-H Compiiance and Performance As- aurance 
k 

Project Management 

This Sampling and Anafysis Plan was prepared by: 

/d-17- f 7  
Date 

Date 

\r - \7 -47 
Date 
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ACRONYMS 

AHA . . . .  Activiry Hazard Analysis 
ANSI . . . . . .  Amencan Nabonal Standards Institute 
APO . . . . . .  Analyscal Projects Office 
8a . . . . . . . .  banum 
C 0 C s . . . . .  contaminants of concern 
C f . .  . . . . . . .  californium 
CDPHE . . . .  Colorado Department of Public Health and the Environment 
DQO . . . . . .  Data Quality Objective 
DOE . . . . . .  U.S. Department of Energy 
dpm . . . . . . .  disintegrations per minute 
EPA . . . . . . .  US. Environmental Protection Agency 
GPR . . . . . . .  Ground-Penetrating Radar 

H-3. .  . . . . . .  tritium 
HASP. . . . . .  Health and Safety Plan 
HTO . . . . . .  tritium oxide 

. LLW..  . . . . .  low-level waste 
MDA . . . . . . .  minimum detectable activity 
Ni . . . . . . . . .  nickel 
N E T  . . . . . .  National Institute of Standards and Technology 
OPWL . . . . .  Original Process Waste Line 
PAM . . . . . . .  Proposed Action Memorandum 
Pb . . . . . . . .  lead 

Gd . . . . . . . .  gadolinium 

PPE . . . . . . .  personal protective equipment 
PRE . . . . . . .  Property Release Evaluation 
QA/QC . . . .  Quality Assurance/Quality Control 
QAPD . . . . .  Quality Assurance Program Description 
RCRA . . . . .  Resource Conservation and Recovery A d  
RCT . . . . . . .  Radiological Control Technician 
RFCA . . . . . .  Rocky Flats Cleanup Agreement 
RFETS . . . . .  Rocky flats Environmental Technology Site 
RMMA . . . . .  Radioactive Materials Management Area 
RMRS . . . . .  Rocky Mountain Remediation Services 
RWP . . . . . .  Radiological Work Permit 
SAA . . . . . . .  Satellite Accumulation Area 
SOPS . . . . .  Standard Operating Procedures 
SAP . . . . . . .  Sampling and Analysis Plan 
S r . .  . . . . . . .  strontium 
TLD . . . . . . .  thermoluminescent dosimeter 
UCL . . . . . . .  Upper Confidence Limit 
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LIST OF APPLICABLE STANDARD OPERATING PROCEDURES (SOPS) 

tdenrFca9on Number Procedure Title 

4-RC 1-03.02 Radiological Requirements for Unrestricted Release 

1 -P27 -HSP-18.04 Control of Radioactive Sources 

4-U5C-REP-1006 Radiological Characterization of Bulk or Volume Materials 

4-Q97-REP-1003 

1 -P73-HSP-18.10 

Radiolcgical Evaluation for Unrestneed Release of 
Prope/tyM/aste 

Radioactive Material Transfer and Unrestricted Release of 
Property and Waste . 

5-21 000-OPS-FO.03 General Equipment Decontamination, Section 5.3. I, 
Cleaning Steel or Metal Sampling Equipment Without Steam 
in the Field 

OPS-Dl R-006 

2-S47-ER-ADM-05.15 

Safety Requirements for Work Involving Penetration of 
Walls, Floors Ceilings, and Concrete, Asphalt. or Masonry 
Pads 

Use of Field Logbooks and Fotms 

. 

R M-06.04 Administrative Record Document Identification and Control 

5-21000-GPS-FO.10 Receiving, labeling, and Handling Environmental 
Containers 

5-21000-OPS-F0.13 Containerization, Presewiffg, Handling, and Shipping of Soil 
and Water Samples, Volume 7 
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CONCRETE SAMPLING AND ANALYSIS PLAN 
TO CHARACTERIZE 

THE BUILDING 123 SLAB 

1.0 INTRODUCTION 

1.1 Purpose 

The purpose of this document is to provide a Sampling and Analysis (SAP) for !he :adiological 
characterization of the Building 123 concrete slab, pursuant to the Proposed Action Memorandum 
(PAM) for the Decommissioning of Building 123 (RMRS 1997a). 

The objective of the SAP is to define specific data needs, sampling and analysis requirements, 
data handling p r d u r e s ,  and associated project QNQC requirements to demonstrate that 
residual radioactive materials existing in the Building 123 slab are below levels appropriate for 
unrestricted release with respect to 4-U50-REP-1006 Radiological Characreriza tion of Bulk or 
Volume Materials. If necessary, areas will be decontaminated, managed as radioaczive material, 
or released in a restricted manner. The SAP defines activities that will occur in conjunction with 
efforts outlined in the Close-out Radiological Survey Plan for the Building 723 Clus:er (RMRS, 
1997b). All work will be performed in accordance with the RMRS Quality Assurance Program 
Description(QAPD)(RMRS 1997c). 

1.2 Background 

1.2.1 Physical Description 

Building 123 is located on Central Avenue between Third and Fourth Streets at :he Rocky Flats 
Environmental Technology Site (RFETS, Figure 1.1). Building 123 was erected in 7 953 with 
additions completed in 1968, 1972 and 1989. The 75-room facility covers approximately 19,000 
square feet and is constructed of mostly concrete with an asphalt roof. The floor slab is 
composed of poured-in-place, reinforced concrete, six to eight inches thick, with a bzrrier on a 
gravel base (RMRS 1997d). 

1.2.1.1 Source Pits 

Cylindrical, concrete lined pits were installed during the original construction for tt?e sorage of 
radioactive sources for dosimetry. Three different types of pits were constructed as described 
below and indicated in Figure 1.2: 

1. Type A: approximately 18' deep x 19" diameter 
2. Type 6: 16" deep x 1 r diameter 
3. Type 0: 8" deep x 6" diameter 

1.2.1.2 Floor Drains 

Floor drains were installed to divert liquid process waste through OPWL P-2 to Building 374 for 
treatment (Figure 1.2). 

1.2.1.3 Secondary Containment SumpdAccess Pits 

Interconnected, secondary containment sumpdaccess pits for the process waste lines were 
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Figure 1.2 Locations of Abandoned Floor Drains and Pits in Building 123 
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installed in Rooms 156,157, and 158 during the 1972 west wing addition (see Figure 1.2). 

Dimensions of the sumps are descnbed below: 

1. Room 156: 4’ x 4’ x 4’-2” deeo 
2. Room 157: 4’ x 6’ x 5’ deep 
3. Room 158: 4’ x 4’ x 5’-3” deep 

Process waste exits the building from the sump in Room 158 through underground pipe P- 1 to 
Valve Vault 18. The floor of all three sumps is 4“ thick and the walls are 8” reinforced concrete, 
The sumps were coated with epoxy paint in approximately 1992. 

1.2.1.4 Process Waste Pump Sumps 

Three concrete sumps were installed in 1974 to house process waste pumps as part of the 
overhead process waste system. Two sumps were installed in the Building 123 courtyard and 
one sumps was installed in Room 124. Dimensions of the sumps are described below: 

1. Waste Pumping Station P-5 (outside Room 125): approximately 4’ x 3’ x 2’ deep 
2. Waste Pumping Station P-6 (outside Room 1 12): approximately 4’ x 3’ x 2’ deep 
3. Waste Pumping Station P-1 (Room 124): ? I - ?  1” x 1’43” x 11” deep. 

The floor of the sumps is 6” thick and the walls are 4” reinforced concrete. Each of the sumps are 
overlain by a quarter-inch-thick steel cover. 

1.2.2 Building Operating History 

Analytical laboratory, dosimetry and instrument calibration activities have been conducted in 
Building 1 23 since construction in 1953. Building 123 once housed medical research, generating 
approximately 95 percent of the building waste, until such operations were relocated to Building 
122. The remaining five percent was generated through repair and calibration of radiation 
detection instruments and process of ttbermoluminescent dosimeters (TLDs) and film badges. 

Analytical laboratory procedures involved the digestion of samples to purify and concentrate the 
radiological constituents. Sample preparation operations generated the bulk of the building 
waste. Combustibles, rubber gloves, a d  broken glass generated in the Radioactive Materials 
Management Areas (RMMAs) were placed in Satellite Accumulation Areas (SAAs) for eventual 
handling as low level waste (LLW). Various sample waste and rinse solutions were washed 
down the process drain for subsequent treatment in Building 774 (Building 374 after 1983). 
Various isotopes of plutonium (Pu), americium (Am), uranium (U), and curium (Cm) were handled 
in Building 123. 

1.2.2.1 Source Pits 

Source pits were used to store radioactive sources for dosimetry activities. Prior to 1966 a spill c( 
cesium-contaminated liquid occurred in the vicinity of one of the Type A pits in Room 109C. The 
pits were abandoned and filled with concrete in approximately 1970, just prior to construction ot 
the west wing. No further action was initiated to address consequences of the spill. 

1.2.2.2 Floor Drains 

Floor drains concentrated in the north m t r a l  area of Building 123 (Figure 1.2) directed liquid 
process wastes to the process waste system. Most of the drains fed to process waste pumps 
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which pumped the wastes into the overhead srocess waste lines and evcwally to uqderground 
line P-2. Other drains fed directly to P-2. "ken P-2 was properly abanocned in 1982, the floor 
drains were filled to the slab surface with concrete. 

1.2.2.3 Secondary Containment SumpdAccess Pits 

The secondary containment sumpdaccess pits in Rooms 156, 157, and 158 served as the final 
junction of process wastes before the wastes exit the building through uncerground line P-1. The 
pits are currently active and will be utilized until RCRA closure of the overnead process waste 
lines and active underground line P-1 has been completed. 

1.2.1.4 Process Waste Pump Sumps 

-Sumps were installed to house process waste pumps which directed liquid process waste to line 
P-2. The pumps were decommissioned in 1974 and removed from the sumps, which are currently 
empty- 

2.0 CONTAMINANTS OF CONCERN (COCs) 

During the past forty-four years, building operations (primarily analytical laboratory operations) 
may have contributed, in varying degrees, to the deposition of radioactive contamination within 
the building. The presence of radioactive contamination above the unrestricted release criteria 
defined in 4-ROl-03.02, Radiological Requirements for Unrestricted Release was confirmed in 
Rooms 105, 106, 109 and 123A (Table 2.0) during reconnaissance-level cnaracterization surveys 

Table 2.0 Summary of Radiological Survey Results above Unrestricted Release Limits 
(in dpm/fOO C I # ~  

. 

Removable 1 Total 

Room Number I Alpha Beta 1 Alpha BetaIGamma 

105 Spike and 124,200 
Electroplating Prep. 

~ 
~ 

106 Office 1 <18 I (205 1 <Go I 1,101 

109 Office I <18 1 <205 I 4 0  I 9,072 

of the building. The potential for undetected residual radioactivity in excess of the release criteria 
varies throughout the building. Interviews with site employees indicated that a cesium spill 
occurred in Room 109, and undocumented thorium research was performed in Room 105. Scoping 
surveys conducted in May through July 1997 revealed elevated levels of radioactivity in both 
areas. The isotopic composition of the detected radioactivity was confirmed in a series of in-situ 
gamma spectroscopic measurements performed in August 1997. Based on the history of the 
building, most of the contamination was determined to be Thorium-232. Locations in Room 109 
were determined to contain Cesium-137. 
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The -allowing con:aminants have been identified for Budding 123: 

Pu-242, Pu-239. U-232, U-234, U-238, Am-241 and Cm-244; radioactive tracers used during 
i: ! o a ss a y a 'I a ' - is is . 

(23-137, spill, Foom 109, confirmed via in-situ gamma spectroscopy. 

Th-232 and assocjafed decay products, research and development Room 105, confirmed via 
in-situ gamma spectroscopy. 

The following isotoDes mentioned in the Reconnaissance Level Characterization Report for 
Building 123 have been ruled out as potential contammants of concern: 

H-3, in the form of HTO in concentrations up to 10oO dpm/ml used as a standard for liquid 
scintillation anatysis. A review of the Historical Release Report for the Rocky Rats Plant, 
(DOE 1992) and interviews with past building occupants failed to identify spills or releases 
involving tritium. If an undocumented spill had occurred, it is highly unlikely that residual tritium 
contamination would exceed the release criteria because the process of evaporation and 
relatively short half-life would limit the resulting contamination levels. 

H-3, in gaseous form is not expected to result in surface contamination. 

Ni-63, Sr-90, 8a-133, Gd-148 , Pb-210 and Cf-250 in the form of electroplated and sealed 
check sources. The integrity of electroplated and sealed sources are verified semi-annually in 
accordance with HSP 1 -P21 -HSP-l8.04 Control of Radioactive Sources and are not 
expected to result in radioactivity contamination of the building. 

3.0 DATA QUALITY OBJECTIVES 

EPA has established a process to direct Superfund decision-making as the basis for developing 
DQOs. DQOs are designed to ensure that the type, quantity, and quality of environmental data 
used in decision making are appropriate for the intended application. The data must also facilitate 
appropriate remedial measures for mitigating risk. Data requirements to support this project were 
developed and are implemented in the project using criteria established in Guidance forthe Data 
Quality Objective Process, QNG-4 (EPA 1994). 

The DO0 process contains seven sequential steps which are rationalized below. 

1. State the Problem 

The problem is the uncertainty of the presence or absence of radioactive constituents in Building 
123 concrete slab. The purpose of the SAP is to collect field data to identify and delineate the 
extent of any radioactive contamination to support unrestricted release of the building slab. 
Primary COCs are defined in Section 2.0. 

2. Identify the Decision 

The decision is to characterize the building slab and determine if all, none, or parts of the slab 
meet unrestricted release criteria defined in Step 3. All materials that do not meet the unrestricted 
release criteria, including concrete and associated rebar, conduit, and piping materials will be 
managed as radioactive waste. 

i e 
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- ~~ ~ -~~ ~ , lsotopics by Alpha Module RCOl-B 0.3 pCVg 
Spectroscopy 

I 

3. Identify the Inputs to the Decision 

The following information will be required to resolve the decision: 

~~ ~ ~ 

lsotopics by Alpha Module RCO1-I3 
Spectroscopy 

Historical Information, including COCs defined in Section 2.0. 
Media Samplina (as outlined in Section 4.0) 

1.0 pcilg 

A radiological &bey as defined in the Close-out Radioiogical Survey Plan for the auilding 
723 Cluster (RMRS,  1997b) 

lsotopics by Alpha 
Spectroscopy 

I The sample frequency required to allow an unrestricted release relies heavily upon a judgmental 
sampling strategy, determined with respect to hand-held radiological survey results and process 
knowledge (see Section 4.1). Currently, no regulatory guidelines define release criteria for 
concrete material. Thus, direction will be derived from 4-U50-REP-1006 Radiological 
Characterization of Bulk or Volume Materials, which requires collection and analysis of one or more 
samples to represent background levels for a particular matrix and environment. A comparison is 
made of the background sample results with those of the remaining samples. Radiological 
Engineering personnel then evaluate the materials for disposal. If the remaining samples indicate 
no measurable increase in COCs, then the material may be released for unrestricted use under 
DOE Order 5400.5, Radiation Protection of the Public and the Environment. All statistical testing 
used to show that the waste is indistinguishable from background will be calculated based on 

COCs, analysis method names and method detection limits defined by the contract laboratory 
are indicated in Table 3.0. 

sample results. Background sample location and frequency are discussed in Section 4.1, - .  

I pci’g 
Module RCO1 -B 

Table 3.0 Analysis Methods, Method Detection Limits for Contaminants of Concern at 
Building 123. 

lsotopics by Alpha 
Spectroscopy 

dnalyte 

U233 

Module RCO1-B 1.0 pGi/g 

U234 

Th228, Th230. 
CSl37 

U235 

1.0 pGVg lsotopics by Gamma 
Spectroscopy 

U238 

Pu239 

Pu240 

Method Name I Method Number I Method Detection Limit 

lsotopics by Alpha I ’-* pci/g 
Module RCOl -B 

Spectroscopy I 

I Oa3 pci/g 
lsotopics by Alpha Module RCO1-8 
Spectroscopy I 
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4. Define :he Study Boundaries 

The methocology contained in this document applies only to the Building 123 slab. Coring 
activities will accur only after normal working hours (after 1730) as not to impzde asbestos strip- 
out and other decommissioning activities. The work is to be completed before demolition of 
Building 123. 

5. DeveloD a Decision Rule 

Data collected during this project will be evaluated by Radiological Engineering in accordance with 
4-MO-REP- 1006 Radiological Characterization of Bulk or Volume Materials. Exceedances of 
recommended allowable release limits will be evaluated for possible removal of parts or all of the 
slab. 

6. 

Sample locations were assigned according to areas defined in Section 4.1 to provide a thorough 
radiological characterization. In addition, error rates for data collected during this study are 
incorporated into the detection limits for the analysis parameters. Acceptable levels of decision 
errors will be used as the basis for establishing the quantity and quality of data needed to 
support the proper disposition of the Building 123 slab. Upper Confidence CImits (UCLs) will be. 
calcutated based on sample results. 

7. Optimize the Design 

Specify Tolerable Limits on Decision Errors 

During coring activities, an attempt will be made to ensure that actual sampling locations will 
closely correspond to the locations indicated in Figure 4.1. In the unlikely event that material other 
than concrete is encountered during coring activities, the sample location will be moved to a point 
within a six-inch radius of the original location, and the waste material will be disposed as 
specified in Section 8.2. 

Data will be analyzed and evaluated by Radiological Engineering with respect to 4-IJ50-REP- 
1006 Radiological Characterization of Bulk or Volume Materials. Evaluation of sample analyses 
may warrant a source removal action or collection of additional samples. If required. the data will 
also be the basis for corrective measure design. 

4.0 SAMPLING ACTlVlTlES 

4.1 Sample Location and Frequency 

The sampling event will focus on the Building 123 concrete slab. Any locations outside of the 
building (Le., waste pumping station sumps in the Building 123 courtyard) will be sampled as part 
of the soil sampling effort after the building has been demolished. 

Thirty-eight (38) locations will be sampled; field duplicates will be collected at two of the locations 
to effect a total of forty (40) samples (see Section 4.4). Locations were determined with respect 
to affected and unaffected areas. Affected areas have potential radioactive contamination (based 
on historical reviews) or known radioactive contamination (based on results summarized in Table 
2.0). Such areas include locations where radioactive materials were used and stored, where 
records indicate spills, or other unusual Occurrences that could have resulted in the spread of 
contamination. Areas immediately surrounding or adjacent to locations where radioactive materials 
were used, stored, or spilled are included in this classification due to the potential for inadvertent 
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spread of contamination. The investigation will focus on the following affected areas: 

0 immediately adjacent to locations of abandoned floor drains; 

e locations of source pits; a sample will collected directly adjacent from the plt: 

e within sumpdaccess pits; and 

b areas of reported surface spills, including Room 109C; 

All areas not classified as affected will be labeled unaffected. These areas are not expected to 
contain residual radioactivity, based on knowledge of site history, including room use and 
previous survey information. The following areas are considered to be unaffected 

Rooms101, lO lA,  102,102A, l07,107A, 107B,113;113A, 1138,115,119,119A. 1 lCB .  
l22,123,123A, l26,126A, 126C, 128,131 C, l32,133,133A, 1338,135,140A, 1 41, 
142.143,143A, 144,146,147,149,150,151,155,155A, 1558,159,160,161,162. 
162A, 1626,163, and 165; and 

e All hallways. 

The samples will be composed of concrete, with a diameter of one inch and cored to a depth of 
two inches. Two cores will be collected at each location to ensure that enough material is 
collected to properly analyze the samples for constituents defined in Section 4.6. Figure 4.1 
indicates sample locations. 

One background sample will be collected in Rooms 101 A, 131C, and 135. The locations were 
selected based on the following process knowledge: 

the locations represent portions of the original slab; 

Rooms 101 A, 131 C,  and 135 were used only as office areas since original construckon of 
the building; and 

room-by-room radiological surveys indicated no radiological contamination above de,, '3CtiOfl 
limits (see Section 2.0). 

4.2 Sample Designation 

The site standard sample numbering system will be implemented in this project. A simple, 
unique, alphanumeric location code will be assigned to each sample while in the field. The 
number will indude the current year, building number, room number and sequential sample number 
(Le. 97-B123-109C.1). Prior to sample collection, locations will be marked on the building slab 
with fluorescent spray paint. Sample numbers will be assigned to the project by the Rocky Fb!s 
Environmental Database System (RFEDS) Group. In preparation of the final report, a matnx V. { 

be developed to correlate the individual sample numbers to location codes. 

4.3 Site Preparation 

On December 11, 1997, all sample locations were marked with paint. On December 15 and 16 
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Figure 4.1 Concrete Sampling Locations 
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1997, a suwey was conducted using a Ground-Penetrating Radar (GPR) whic can indrca:e 
electrical conduit, piping, and rebar. The survey detected a layer of concrete re nicxement at 
approximately three to four inches below slab surface. The reinforcement is cc-cosed of r2bar in 
an eight-inch to one-foot square grid pattern. \n some cases the reinforcement tfac composed of 
a steel mesh. No evidence of rebar, electrical conduit or piping were detected z! c,?pths less than 
three inches. 

An Activity Hazard Analysis (AHA) has been prepared to identify and address ,oc-specific 
safety concerns specific to concrete sampling activities. 

4.4 Sample Collection 

Cores will be collected using the Hilty 00-100 Corer, a rotary-type, wet coring system. A 
portable, manually-pressurized container feeds water to the bit system, which includes a one- 
inch-diameter, diamond-impregnated core bit. The corer will be mounted on a partable stand 
which is held to the floor surface by vacuum pressure supplied by a vacuum pump. The slurry 
produced by coring will be contained by a slurry collection system used in coniunc:ton with a 
wetldry shop vacuum. Thus, little or no airborne emissions will be produced during coring 
activities. The instruction manual provided by the equipment manufacturer will be used to 
properly operate the drill. At each location, prior to conng activities, a 3-inch hole wr-ll be cut into a 
3x3-foot sheet of visquine to be placed on the floor over the sample point. The visquine wiil aid . 
in the cleanup of any waste produced by the core drill that is not collected by tt-e wet/dry 
vacuum. 

A minimum of 1259 of material will be placed in a 4-ounce glass jar for gross alpnaigross bera 
screen; a minimum of 25% of material will be placed in an 8-ounce glass jar for ?e sotopics 
analyses. The sample jars will be labeled and handled according to OPS-FO.10 Feceivmg, 
Labeling, and Handling Environmental Containers . 

An RCT will scan personnel, cores, and equipment with a portable Electra scintillation counter. 
The instrument will be calibrated and maintained in accordance with applicable instrumentation 
procedures listed in Section 6.0 of the Rocky Flats Environmental Technology Site Radiological 
Operating Instructions (DOE, 1997). Radioactive sources used for the purpose of calibration will 
be traceable to the National Institute of Standards and Technology (NET). 

Periodic checks of instrument response will be performed to assure that calibrabcn a d  
background have not changed. Following calibration, Instrument response will be determined and 
acceptable range of response established. Instrument response tests will be performed and 
documented typically prior to beginning the daily measurements to assure conticued acceptable 
operation. If the instrument response does not satisfy the established acceptable range, the 
instrument will be removed from service until the source of the deviation can be detwmined and 
resolved and acceptable response again demonstrated. If repair andor recalibrabon is 
necessary, acceptable response ranges will be reestablished and documented. 

Two field duplicates will be collected to represent at least five percent of the sample batch to 
provide adequate information on sample variability, as defined in Guidance for Data Quality 
Objectives Process (€PA 1994). Locations of duplicates will be determined in the field. 

All reusable equipment will be decontaminated in accordance with 5-21 OOO-OPS-F0.03, General 
Equipment Decontamination, Section 5.3, Cleaning Procedures for Stainless Steel OP Metal 
Sampling Equipment. Health and safety requirements are specified in the Building 123 
Decommissioning Project Health and Safety Plan (HASP, RMRS 1997e). Personal protective 
equipment (PPE) and air monitoring requirements, and hazard assessments not otherwise defined 

/“? 
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in !he Building 123 PAM are addressed in the Building 123 HA:> Air monitoring requirements and 
hazard assessments not othenvise defined in the BL ldmg 122 are addressed in the Building 
123 HASP 

4.5 Personal Protective Equipment (PPE) 

A graded approached will be employed when donning PPE. -?vel C PPE will initially be worn 
during coring activities and may be upgraded or downgraded L7der the direction of the RCT. PPE 
requirements are also defined in the associated AHA. 

4.6 Sample Handling and Analysis 

Samples will be handled according to Environmental Managerrent Department Operating 
Procedures Volume/ Field Operations, OPS-FO. 1 3, Containenzabn, Preserving, Handling, and 
Sh@ping of Soil and Water Samples, Volume 1, and OPS-FO.10. Receiving, Labeling, and 
Handling of Environmental Containers. Samples will be hand-delivered to the Analytical Projects 
Office (APO), who will first submit the samples to the onsite laboratory for gross alphdgross 
beta screens. The results will be reviewed by Radiological Engneering, who will determine if the 
samples can leave the site by comparing the results with the ccnesponding Minimum Detectable 
Activity (MOA) values. Radiological Engineering will evaluate the sample results for unrestricted 
release through a Property Release Evaluation (PRE). Upon 2ppmval, samples can then be 
submitted to an offsite, EPA-approved IaboratoFy for analysis under a two-week result 
turnaround time. Samples will be anatyzed for isotopic uranium and plutonium by alpha 
spectroscopy and for cesium and thorium by gamma spectroscopy. 

5.0 DATA MANAGEMENT 

A project field logbook will be created and maintained by the prcjec2 manager or designee in 
accordance with 2-S47-ER-ADM-05.15 Use of Field logbooks and Forms. The logbook will 
include time and date of all field activities, sketch maps of sample locations, or any additional 
information not specifically required by the SAP. The field logbmk will also be used to document 
any unforseen event or necessary changes made to the SAP while in the field. The originator will 
legibly sign and date each completed original hard copy of data. A peer reviewer will examine 
each completed original hard copy of data. Any modifications wiil be indicated in ink, and initialed 
and dated by the reviewer. Logbooks will be controlled through doarment control. 

Data for this project will be collected, entered, and stored in a saxre, controlled, and retrievable 
environment in accordance with RM-06.04 Administrative Record Document Identification and 
Control. Results will be compiled into a sampling and analysis report. The expected percentage 
of characterization data validation required for the project is 25 percent. Location and analytical 
data will be entered into and stored in the Geographical Information System (GIS) files. 

6.0 QUALITY ASSURANCE 

Analytical data collected in support of this investigation will be evaluated using the guidance 
established by 2-G32-ER-AOM-08.02 Evaluation of ERM Data for Usability in Final Reports. 
This procedure establishes the guidelines for evaluating analytical data with respect to precision. 
accuracy, representativeness, completeness, and comparability (PARCC) parameters. For 
precision, the typical relative percent difference been samples and duplicates is less than or 
equal to 40% for solid media such as concrete or soil. Ouplicates comprise at least 5% of the total 
sample batch. Accuracy is the responsibility of the laboratory. Comparability will be evaluated 
by comparing historical data with data collected during this event and will be followed in 
accordance to EPA regulations and Waste Acceptance Criteria, fhrwgh which data will be 
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validated. Completeness (9O0/, of valid data) b:11 be evaluated by comparing ?he SAP to the 
actual sampling episode. 

7.0 SCHEDULE 

Sample collection and analyses will be conducted before building demolition. 

8.0 ADDlTlONAL ACTIVITIES 

8.1 Abandonment of Coreholes 

The Building 123 slab IS expected to remain in place following completion of demolition activities. 
All coreholes will be filled with a plug of non-shrieking bentonite slurry. 

8.2 Slab Remediation 

Remediation options are defined in Section 3.0 and In the Close-Out Rad/ologica/ Survey Plan for 
the Building 723 Cluster (RMRS 1997b) 

8.3 Disposition of Waste 

Coring activities will generate approximately twenty gallons of slurry waste which may contain a 
combination of radioactive, hazardous and mixed wastes. Wastes consisting of asbestos- 
containing floor tiles, plastic, tools, PPE, and other materials associated with coring activities will 
also be a source of waste. Contaminated waste will be characterized and handled by a qualified 
waste generator who will support decontamination specialists and radiation control technicians to 
identify and segregate hazardous or low level waste. Drums or boxes will be provided by the 
Waste Disposal group. Waste packaging technicians will package and label the waste and 
arrange for radioactive waste to be certified. The Project Waste Coordinator will work with the 
certification personnel and prepare all required documentation. Liquid waste generated during 
decontamination of sampling and associated equipment will be flushed down an accessible 
process waste drain or collected in drums and shipped to Building 374 for processing. Solid 
waste will be managed by the Waste Disposal group and moved to a temporary staging area 
immediately adjacent to the site to be placed in rolfoff containers until proper dimsit ion is 
determined. 
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AcUniu m-922B 
Ameridum-14 1 
Antimy-124 
Anrimony-115 
Barium-133 
Barium- 140 
Rayilium-7 
Bisrnurh-212 

Ceriom- I39 
Cerium-141 
cerium- I 44 

Cesium-134 
Cesium-1 36 
Cerium-137 
Chromium-5 I 
Cobdr-56 
Cobdt-S-I 
Cobd t-58 

BiSmuth-2 14 

Cobalt40  
Eumpiurn- IS2 
Europium- 154 
Eumpiurn- 155 

U 
U 
U 
U 
U 
U 

J 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

1 -sa 
40118 

-0.03 18 
a0151 
0.00 137 
0 . W  

-0.os11 
1-24 

aas 
-0.oz10 
0 . ~ ~ 3 7  
0.12s 

-0.0191 
-0.m 

-0.00712 
-0.QSJ6 
-0-0 102 
0.0123 

-0.00675 
0.0171 
-0.0 I77 
-0.0100 
0.0459 

-0.a3Si 
0.00843 
-0.m I 

158 

4- 0288  
+/- 0.066 I 
4- 0.0242 
14- 0.0557 
4- 0.0288 
4- 0.125 
if- a191 
4- a347 
4- 0.128 

4- 0.03 I 
+I- 0.03as 

+I- o.om 
i f -  0.247 

4- 0.0560 
4- 0.0245 
+I- 0.204 

+I- 0.0 163 
+I- 0.0246 
4-1- 0.025 1 
4- O.MW 
4- 0-0794 
+I- 0.0953 
4- a045 1 
4- 0.0 I97 
4 0.0567 
4- 0.197 

+i- a.ax I 

0.170 
0.1 21 
0.0425 
0.101 

0.0416 
0219 
0.323 
0.3 15 

0.0745 
0.0329 
0.0687 

0.240 
0.0373 
0.0967 
0.0424 

0.356 
0.0420 
0.0191 
0.04 I9 
O.Od7 1 
0. LO3 

0. I27 
a. I 37 

0.0753 
0.0358 
O . 0 9 M  
0.0647 

1.00 pCi/g 
0.400 pCig 

1-00 p c i l g  
0.200 p c i g  

1.00 pCig 
la0 p c i g  
1.00 ' pCifg 
1.00 p c i g  
1.00 pci/g 

1.00 pG/g 
0.sm p c i g  
0.100 pcilg 

1.00 p a g  
5.00 pcis 
1.00 p c i g  
1.00 p c i g  

0.100 pa/: 
1.00 pcig 

0.100 p c i g  

0.200 pCilg 

1.00 

0.500 pCilg 

01-00 pCilg 
5.00 pCi/g 
1.00 pCi/Z 
1.00 p c 2 p  
1.00 pcug 

1.0 f38 O X l O B R  0!18 116863 I 
1 .o 
1 .o 
1 .o 
I .o 
1 .o 
.o 
.O 
.o 
.O 
.o 
.o 
.o 
.O 
a 

I .o 
1 .o 
IO 
1 .o 
1 .o 
I .O 
1 .o 
1 .O 
I .0 

1 .o 
1 .o 
I .o 



ENVl RONMENTAL 
PHYSICS, INC. 

ENVIRONMENTAL PHYSICS, INC. 
A General Engineering Laboratories, I ~ K .  Affifiliate. 

CERTIFICATE OF ANALYSIS - 

Clicni: Kniser Hill Company. U C .  
R o c k y  Fiats Environmental Tech. Si= 
Eldg. E61 
Goldax Colondo 8 W - 4 4 &  

Envirormurrjl samples b p i d  (D) Tumamund 
Colulscr: Ms. V i s e  Idcker 

Project DtScriptjm: 

h d - 2  14 
M W g m c - S  
Mat--203 
Ncodymium-lriTI 
Nephmium-Z9 
Niobium-94 
Niobium95 
Porasn'nm-.K) 
Pmmerfiuml& 
Pmrnc~urn- 146 
Rodium-226 
Radium-Z2E 
Ruthat..-106 
Silva-1 10M 
SOdium-Z2 
TtIalIiUn?-208 
7harium-234 
E n - I  13 
urahium-=5 
Yrrriurn- S.8 
Zinc-65 
Z i r C o n i U ~ Q S  

J 
U 
U 
U 
U 
U 
U 

U 
U 
J 

U 
U 
U 
1 

u 
U 
U 
U 
U 

a499 4-0.132 
0.00181 +/- a0238 

OM) 4-0.0315 
O.MS3 tf- 0.248 
Q183 4-0.189 

O.(y3165 +/- 0.012 
Mo +1-0.0308 
27.2 4-3-18 

0 . m  4- 0 . 0 ~ 7  
0.0163 4- 0.0278 
0 . a  4- 0.128 

150 4-0.188 
-a.a€94 +&a201 

-0.OazI6 4- 0.02 IS 
-0.00331 4- 0.0283 

0.433 +/- 0 . m  
1.58 4- 1.15 

0.00198 +&om2 
0.022 4- 0.145 

000651 4-0.0195 
O.OOIC7 4- 0.0731 
-0.0 177 +I- a0427 

0,0723 
0.M 15 
0.04 1 7 
0.453 
0.237 

0.0401 
0.0534 
0.400 
0.m7 
0.0496 
0.0745 
0.170 
0347 

0.0377 
0.049 1 
0.0387 

1.09 
0.04s 1 
0 2 s  

0.038 1 
0.1 10 

o m 4  

1.00 pG/g 
0.100 pcilg 
1.00 pcgg 
1.00 pCi/g 
1.00 pCi/g 
1.00 pc;/g 
1.00 pcilg 
1.00 pCilg 

0.100 pci/g 
0.100 p c i g  
1.00 pcilg 

0.800 Q m g  
1.00 pais 

1.00 prxs 

1.00 pCJg 

0.700 pCVg 

1.00 
1-00 $ilg 
0500 S i C g  
0.100 2CVg 
0.330 

1.00 K i p  

1 .o 
1.0 Ell3 02/2(3/38 011-8 116863 1 
1 .O 
1 .o 
I .O 
1 .O 
I .o 
1 .o 
1 .o 
1.0 
1 .o 
1 .o 
1.0 
1.0 
I .o 

1 .O 
1.0 
I .Q 
I .o 
L .O 
I .o 

I .a 

CommenLs: 
Hg-203 nat quantified duc io incerferrnce. 

P. 0 BOX 30711 Charleston, SC 19417 (803~55fi-RI71 Fas (803 )  766-1 17R 



ENVlRONMEMAL 
PHYSICS, INC. 

I____ --.- 
CERTIFICATE OF ANALYS IS  

Clicnr: Kaiser Hill Company. L.L.C. 
Rocky Rats Envimnmcnd Tcch. S i r  
Bldg. 881 
Golden. Colondo EM01JMC4 

Environmcnd m p l c ;  Rapid (D) Turnnrnund 
canon: Ms- Virgcnc lddctr 

Projccr Daaipciaw 

cc: KHCQ00797 fkpon D a t c  Fcbruvy14. 199E h g c  3 013 

Sample ID : 98AM3 1 008.024 

> '980232 1 - 19' 



ENVIRONMENTAL 
PHYSICS, INC. 

ENVi RO NM EN TA L P H Y S I CS, I N C. 
4 General Engineering Laboratories. Inc. Affiliate 

Acunium-228 
Americium-241 
Anfirnony-124 
Antimony- 125 
Barium-133 

B~rylliom-7 
Bismuth-? I2 
E ismurh-214 
Griurn-i 39 
ccn-um- I 4  I 
Grium-14d 
Cesium-I 34 
Cuiurn.136 
Cuiurn-137 
Ch rom iu rn-5 I 

BMuIT-I~O 

Cobalt-56 
Cob4 IC-57 
CoboJt.s8 
Cobarcdo 
Europiurn-i~2 
EuropiurnijJ 
Europium- 15s 
lodint-i31 
Indium- I92 
Iran-59 e LCJU-lII 

_' /' 

U 
U 
U 
U 
U 
U 

I 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

1.51 +/- mso 
0.@185 t/- O.1X 

-O.OOOI 23 4- 0.0304 
O.Q?75 4- 0.0757 

-0.000177 4- a03ao 
am26 + / - o . I ~  

-an559 4-0.2Ss 
1.12 d-a4s7 

0-695 4- 0.149 
40153 4-0.0231 

-0.00869 if- 0 . W 8  
0.0543 +/- 0.156 
40154 +/- 0.Q295 
-am9 +I- 0.0713 
0.00724 +/- 0.0337 
a 194 +/- 0.197 

0.00423 4-0.0416 
O-OIQS +!- 0.0191 

a o  I 57 -1- om9a 
QOISS 4- 0 . 0 3 ~  

a013 I +/- 0.08~9 

-0.0564 +/- 0.0890 
-0.039 1 +/- 0.1 1 2 

-O-O4O1 +/- 0.0618 
4.00880 4- O.MN 

0.0799 +I- 0.073# 
1-50 +/- 0.30 

0.225 
0.198 
0.0544 
0.132 

0.062 I 
0.318 
0.455 
0-3 89 

0.0953 
a0.401 

0.288 
0.0494 
0.1 16 

0.0609 
0.488 

0.0642 
0.036 1 
0.0496 
0.0665 
0.145 
0.198 
0. I57 
0.109 
0.0497 
0.148 
0.084 I 

a o m  

1.m pcirg 
0.400 pG/g 
1-00 pmg 

0.m p w g  
1.00 p a p  
1.m a g  
1.00 pcilg 
1.00 pcgg 
1.00 pCi/g 
1.00 pCJE 
?.W pG/g 

OJOO pcug 
0.100 pci /g  
1.00 pcug 
5.00 p c i g  
1.00 pci/g 
1.00 Po/: 

0.100 pci/,n 
1 .oo p c i g  

0.100 p c i l g  
O-SOO pci/g 
0.200 pals 

1.00 p c i g  
1.00 pcug 
1.00 p c i :  

0.200 pG/g 
5.00 pCi/g 

1.0 O V S E  0756 116863 1 
1.0 
1 .o 
1.0 
1.0 
1 .o 
1 .o 
1 .o 
I .o 
J .o 
I .o 
1 .o 
I .o 
1 .o 
L -0 
1.0 
1 .o 
1.0 
1 .o 
! .O 
I .o 
1.0 

I .o 
1 .o 
t .O 
1 .o 
1 .O 



ENVf RONMENTAL 
PHYSICS, INC. 

ENVIRONMENTAL PHYSICS, INC. 
A Cener'il Engineering Labcrarories. /nc. Af17IidIe. 

CERTIFICATE OF ANALYSIS 

Clicnt: Ktjscr Hill Compnny. LLC. 
Rocky Flu Envimnmenol T&'L Site 
BICg. 881 
CaUen. Colorado 804M-M64 

Enrimnmcntd s a m p l a  Rapid (D) Tonurpund 
Contm: Ms- Virgent Idckcr 

Pmjecr Descnpcion. 

Sampta ID : 9BM62I 669.027 

Parameter Qualifier Real t DL RL U n b  DF Annlysc Date Time Batch p,~ - 
Lc&2 14 
Msng3ncse-54 
Mercmy-'L[U 
Neodymium-147 
Nepa dum-239 
N i O b i U m - 9 4  
Niobium-95 
Pocawiurn-M 
P r o d u r n - 1  
F'rumuhiurn-146 
Rudium226 
bdium-228 
RUrknin-106 
SiInr-I 10M 
Sodium-= 
ThalIim-208 
Thorium-234 
Tin-1 13 
Urnnium-235 
YUriun-88 
Zinc-# 
Zirconium-9S 

J 
U 
U 
U 
U 
U 
U 

U 
U 
I 

U 
U 
U 
i 

U 
U 
U 
U 
U 

0.854 +I- 0.175 
0.0271 +/-OM51 
0.048 I +I- aom 

-0.0608 4 0.353' 
4 .0681 4- 0.145 

-0.00145 tA0.0314 
441  56 4- 0.0432 

24.3 4- 2.91 
-0.0149 t/- 0.0303 
O.OOS9S +/- 0.0366 
0.69s 4-0.149 
1.51 +I- 0.350 

4.030 4-0287 
(190927 +I- (LO305 
am759 4 - 0 . m  

0.477 +/-0.0903 
2.95 4- 1-94 

-a00710 4- 0.0330 
a0424  + / - a m  
a0107 c/-o.m7 

a0171 M- 0.0581 
-0.0809, 4-0.0926 

a106 
0.0623 
0.W98 

h6j2  
0.3 

0.0552 
om! 1 
059 1 
0.05 I 1 
0.0614 
0.0953 
0.23 
O S @  

0.0556 
0.0707 
O.M 16 

1-63 
0.06oO 
03Cn 

0.153 
0.106 

a.osj9 

1-00 p c i g  
0.100 pciig 

1.00 pcvg 
1.00 pCig 
1.00 pCPg 
1.00 pcvc 
1-00 pcilg 
1.00 pcilg 

0.100 p c i g  

1.00 wig 
1.00 pciig 

0.700 pci/g 
1.00 pCQ 
1.00 pciig 
1m p c i g  

0.500 pC2g 

0.200 pcifg 

0.100 pCilg 

&800 pCis 
1.00 pCilg 

0.100 pCilg 

1-00 pCi/g 

I .o 
1.0 UB fX?-W8 0756 1 16863 I 
I .o 
1 .o 
1 .o 
1.0 
I .o 
1 .o 
1 -0 
1 .o 

I .O 
I .O 
1 .O 
I .o 
1 .o 
1.0 
1 .e 
I .o 
I .O 
1 .o 
1 .O 

io 



' I 'LL 8U3 7bY 7 3 i b + 4 U 2 8  

ENVl RONMENTAL 
PHYSICS, INC. 

ENVIR0N:MENTAL PHYSICS, INC. 
A General Engioerring labora/orreS. Inc. AffiiiGte. 

CERTIFICATE OF ANALYSIS - 

Clienu K L ~ J u  Hill Company. L L . C  
ROC@ F~JLS Ennronmenld T : ~ .  SILC 

Golden, Colondo 80402446-  

Env~mnmcncal samples Rap.& (D) Turnaround 

m g .  aa I 

Conraa: Ms. Virgene ldckn 
Projea Ducn'prlon: 

'9802321 -30. 

YG 
P. 0. BOX 30712 Charleston, SC 29417 * (803, S ~ 6 - O i 7 i  Fax c m 3 1  76b-1178 



E NVI RONMEMA L 
PHYSICS, INC. 

ENVIRONMENTAL PHYSICS, INC. 
A Genera 1 €ngioeering L s borarories, Inc. Af(;/iJtf?. 

Y. 

CERTIFICATE OF ANALYSIS 

C1 icni: Kaiscr Hill  Cornpmy. L.L.C. 
Rocky flxs Ennmnmentd Tech. Sire 

Golden. Colondo 80101-0464 

Environmental umplu Rapid @) Turnaround 

B I P ~ .  aa I 

conocr: MI. Virgenc ldeku 
Rojar Dutripcionr 

cc: KHc000797 Pngt I of 

_ -  
Qualifier Ruuit DL RL Un!U DF Analyst Dire Time Bat& : P a m e t a r  

Radiolagiul 
Gamm4 PHA - 98 items 

1.0 U B  02/2W8 0757 116863 i Ac tinium-228 136 +f-0329 0.2 17 1.00 pcicg 
Arneridu m-9-41 U -0.0427 4- 0.134 0237 0.400 pCVg 1 .O 
Antimony- 124 U 0.0149 +I- 0.0323 O.M&S 1.00 pcilg 1.0 
Andmany- lx U 0.0803 +I- 0.079s 0.151 a.200 p c i / g  1.0 
Barium133 U 0.0189 il- 0.0395 0.065 I 1.00 p w s  1.0 
E Yium- 140 U 0.109 4-0.171 0.311 1.00 p c i g  1.0 
Beryllium-7 U -0,036 +f-0340 0.42a 1.00 p c i g  1.0 
Bimuth-112 J 0.599 4-0.437 0.514 1.00 pcilg 1.0 

iSmUdr-2 1 4 3 0385 cl-0.169 0 106 1.00 p c i g  1.0 
*Uill-I39 u -0.onS +I-0.0265 011128 1.00 p c i l g  1 .o 
Cerium-141 U -0.M395 +OM39 0.0926 1-00 pcug 1.0 
Cerium-1 U -0.00170 +/- 0.187 0.3 1-3 0.500 p c i g  1 .o 

0.0507 0.100 pcilg 1.0 Cssium-1 W u 6.00907 +1-0.0331 
Csium-136 U -0.0160 4-0.0743 0.131 1.00 pCilg 1.0 

U -0.00199 4- 0.0350 0.0605 5.m pCilg 1.0 ttrium-137 
Chmrnlum-5 I U 0.0927 4- 0309 OS63 1.00 pciig 1 .o 
Cob;llC-56 U -0.Ozhl +1-0.0341 0.0575 1.00 pG/g 1 .o 
CO bal t-57 u -0.0154 +/-0.021,7 0.0382 0.100 pcI/g 1 .o 
C0&lt-58 u 4.000733 ti-0.0311 0.0570 1-00 pci/g I .o 
Co bdll-60 U 0.01 67 4- O.Oj3 j o.oc145 0.100 pc i ig  1 .o 

u o a359 4- 0.0933 0.153 OS00 pCilg 1.0 
Eumpium- 1 % U 0.0660 +/- 0. I IO 0.209 0200 pCi/p IO 

U 0.0567 4- 0 0969 0.174 0.200 pCilg I .o 
U 0.0263 4- 0.c670 0.123 5.00 pCi/s 1 .a 

Iridium-192 U 0.00785 4-0.03Q3 0.052 1.00 pQ/g 10 
lroo-29 (i 0.0446 4- 0.0763 0.148 1.00 pCi/s f.0 
Lead-212 1.63 +I- Q.XX 0.087 3 100 pCl/g I .o 

Europium-IS2 

Europium- 155 
Wine-131 
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ENVIRONMENTAL PHYSICS, INC. 
A General Engineering bborarories, Inc. Affiliare. 

EN VI RONM E N TA L 
PHYSICS, INC. 

i - .  u 

CERTIFICATE OF ANALYSIS 

Client. Kaiser Hill  Compny. LL.C. 
Rocky R ~ L S  Envirnnmrntal Tech. Sire 
Bldg. 881 
Goiden, Coiomdo 804024464 

Envimnmcnd wmplo Rapid @] Turnaround 
Conrncc Ms. Virgrrre ldekn 

h j e t  Dumiption: 

Repon Dart: Fcbmary 24. 1998 Page 2 of 3 cc- MC000797 

Sarnplc ID : 98AfK21 010 030 
- 

PDnXneCer Qullifiv Ruuir DL RL u d f ~  DF Analy~t Dote Timc Bat& 41 

Mm GUIU e-24 U 0.031 i 4-0.0313 0.0614 0-100 Pcilg 1.0 U B  0?/20/98 0757 116863 1 

Neodymium-147 U -0.462 +i-(UM 0396 1.00 pCilg 1.0 
Nepmnium-PF 
Niahiurn-94 

--- 
J ans +t-o.i7a 0. IO8 1-00 pG/g 1 0 

M a y - 2 0 3  U 0.OlSR 4- 0.0324 0.0599 1.00 p c i g  1.0 

U -0.05& 4-0.173 0.296 I ao pcig  1.0 
U aow +I- 0.0293 0.M56 1.00 pcig 1.0 

NiObi W-95 U 0.061 I 4- 0.0689 0 0790 1.M pcilg 1.0 
0.555 1.00 pCYg 1.0 

Pmmahium-l-&+ U -0.00931 4-0.0299 0 OS34 0.100 p c i g  IO 
Pmmrthiurn- 145 U -0.0468 if-0.0476 0.0658 0.100 pcug 1.0 
Radium-226 J 0.785 +A 4169 a106 1.00 pcig 1.0 
Radium-228 136 4-0329 0.212 1.00 pwg 1.0 

u 9.0762 4-0269 0.460 0.806 pG/g 1.0 
Silver-1 IOM u 4ooo181 4-O.MI9 0.0555 I M )  p u g  1.0 
SOdilrm-22 U 0.0237 4-0.(1393 0.074S a700 pCil5 1.0 
7halIium-208 J 0.436 4- 0.0878 0.0627 1.00 pCi/g I o 
Thorjum-234 2.24 4- 1.79 1.9s 1 Do pcvg 1.0 
Tin-1 13 U 6.0374 +/-&a67 0.0606 1.00 pCi/g 1 .D 
Uranium-235 U 0.21 7 +I- 0.197 0.350 0.500 pcig 1.0 
Yurium-08 U 0.0158 4-00397 0.0625 0.100 pcvg 1.0 

U 6.6463 +I- 0.0919 0.152 0.20 pCi& I O  
U 0.00 4- 0.0813 0.1 16 I 0 0  pCic 1.0 

k d - 2 1 4  

Potsssium-40 27.0 4- 3.23 

Rurheniw-106 

Zinc45 
Zirconium-9s 

Comments; 
Zr-95 nor quutificd due IO low ;~boridancc. 
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ENVIRONMENTAL 
PHYSICS, INC. 

ENVIRONMENTAL PflYSICS, IN C. 
A General Engineering LJhorarottes, Inc Afcliale 

CERTIFICATE OF ANALYSIS .. - 
Clicnc: Kaiser Hill Companya L L C .  

Rocky Flats Environrnenml Tech. Sitc 

Galdcn. CafonCo 80402-0J6r 

EnvimnmarJ1 smples Rapid CDI Turnaround 

aidg,.sa 1 

Contncr: Ms. Virgcnc Idekcr 
Project Description: 

cc: KHc000797 Report Dace: F c h q  24, 1998 A g e  30l. 

Sample ID : 9RA0621 010.030 

M - Method Metnod-Ddm'prion -_ 



ENVIRONMENTAL PHYSICS, INC. 
A t ene ra /  Engineering tdborarones, i'nc. Affifldte 

ENVIRONMENTAL 
PHYSICS, INC. 

-- CERTiFlCATE OF ANALYSIS --. - 

Climr: f f isef  H31 Company, L L C .  
Rccky Fats Environmental Tcch. Site 
Bldg. 88: 
Golden, Colorpdo 80102-0464 

Eonmnmcntsr s m p k s  Ripid (D) Turnaround 
Conrm: Ms. V i m e  ldeker 

Project Description: 

Pagc 1 of 3 a: KHC000797 Repon Darcs Fcbnrxy 24.1938 

Sample ID :98Ao62l 015.045 L%c-- ix t'dL./ 
L b  ID : 9802321-22 
Ma& : hlasc. 
Dste CoUectd : OUIW8 

moriv : Routinc 
Collector : Client 

DYC RKei-d : o w  m a  

- 
Qud.JUflcr Result DL RL Unju DF A~dp5tDstc Time Batch ?." - Parameter 

R;ldiologid 
hmr.a PHA - 98 irems 
Acunium-228 m 4-0304 0201 1.00 pCYg 1.0 UB c2Ro198 C759 116863 I 
Am~lciurn.24f U o.oso1 4- 0 149 0.555 0.m pcvg 1.0 
Antf~ny-124 u -0.0174 4-OD395 0.0614 1.00 pcirg 1.0 
Anumony-125 U 0.00279 +/-0.0831 &IS3 0.m pci/g 1.0 

0.0739 1 Do pCYg 10 Bnrium-133 U -0.173 +I- 0.6603 
B dum- 140 U -0.177 +-a199 0310 1.00 p m g  1.0 
Bc~l l ium-7  U 0.0463 +/-azz 0.501, 1.00 pcirg !.O 
Bismuth-1]2 139 4-0.960 0-45 I 1.m p c i g  1.0 
BISmUrh-214 1.16 4-0.114 0.1 24 1-00 pcvg IO 

Cerium-141 u 0.0398 if- 0.a503 0.0901 1.00 pci/g IO 

cmm-134 U -0.0835 &-OM80 0 osss 0.100 pel/!: 1.0 
Gjiurn-136 U -0.0371 +I- 00694 0.122 1.00 pais 1.0 

SOG pci/g 1 0  Cesium-137 u 0.00876 +/-0.0356 ao6so 
Chromium51 U -0.0433 +/-0.321 0.55 1 1.m pC2g 1.0 

U 4.00576 +I-00349 0.061 I l o o  pcus 1.0 
cobalt-57 U -0 .Ooo06it  +1-0.0?35 0.0426 0.100 pci/g 1 0  

u .0.0111 +/-O.m?.J 0.0559 1.00 pcgg 1.0 
U 0.0133 +/-oasj 00734 a m  p a g  1 0  

Eumpium-f 54 U -00207 t4-0.1 I4 0.203 0.200 p c i l g -  1 0  
Eumpium-l55 U 0.126 + L O  104 0. I96 0.200 pCJg I O  

Indium-191 U 0.0 I 97 +I- 0.0307 0.0553 1.00 pcd5 10 

0.0480 1m PCgR lo GriUm-139 U -0.0992 4-0.0174 

Cerium-14 U 0.0901 4-0.189 0.345 0.500 pCifg I 0 

Cobalt-56 

C O ~  I E-58 
CobaltdO 

Eu mpiu m 1 52 U 0.00268 +1-001)(61 a171 0.500 pCi/g 1.0 

u -a.oons +I- 0.o-m 0.13 5.00 pcug 1 0  

U 0.0567 4- 0 WI! 0.14s 1 00 pCiIg 10 
2.41 +I- 0320 0.0935 I00 6 2 s  10 

l od im 13 1 

lron.59 
Lead-? I 1 \. 
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ENVIRONMENTAL PHYSICS, INC. 
rl General Engineering Laborarorres. Inc. Affiliate 

EN V I R 0 N M ENTA L 
PHYSICS, 1NC. 

--- CERTIFICATE OF ANALYSIS 

Clicnt: Kniscr Hill Company. U C .  
Rocky R ~ L S  Environmcnd Tab. Site 
Bldg. 881 
Golden. Coloado 80402-0464 

Envimnrncnu) r v n p l u  Rapid (D) Turnaround 
Contau: Ms. Virgure ldckcr 

Pmjccr DeJcriMan: 

Lead-? I4 
Manganese - 5.1 
Mcnury-203 
%x-dymiurn- 147 
Neptunium-39 
Niobi u m-94 
Niobium-95 
Pornsiumdo 
Promcchium-I& 
Romcrhiwn-146 
Radium-226 
Radium-328 
Rurhcnium-106 
Silver-1 10M 
Sodium-= 
Thdlium-208 
Tho6 u 111-234 
7%-113 
Urnniu m-US 
y :KHu rn- 88 
Zinc-65 
Zirconium-% 

U 
U 
U 
U 
U 
U 

U 
U 

U 
U 
U 
1 

U 
U 
U 
U 
U 

1-37 
0.0607 
0.00 

-0- 164 
4.0475 
-aom 
m i  13 

z . a  
4.0259 
0.0223 

1.16 
ZS7 

0.100 
-0.0358 
4.00748 

233 
-0.0146 

0.196 
0.00171 

608 13 

0.784 

-0.0586 

+I- a224 
ti- o.w*-o 
ti- 0.0706 

+I- 0387 
+f-00.181 

4- o.oj46 
4- 0.0480 

+I- 2-81 

+I- O.Wl5 
+I- 0214 
+/- 0304 
+I- 0.280 
4- 0-03 14 
4- 0.wos 
4-0.131 
4- 233 

4- 0.wm 
4- 0237 
i4- 0.0338 
4- 0.09" 
+I- 0.0091 

+I. o.03~6 

0. I30 
0.0760 
0.05 84 

0326 
0.0596 
0.0765 
0.615 

0.0598 
(1.078 I 

(LIZ4 
020 ! 
0320 

OB503 
0.0772 
0.0588 

2.16 
0.0713 

0.351 
0.064 I 
0. I34 
0.124 

0.67 6 

1-00 p a p  
0.100 p c i g  

1.00 pa/g 
1.00 p c i g  
1-00 pci/g 
1.00 pci/g 
1.00 p c i g  
100 p c i g  

0.100 pws 
0.100 p c i g  
1.00 p c i g  
1-00 pcig 

0.800 p C i g  

0.700 pCiig 
1.00 pcvg 
1.00 pcilg 
1.00 pcilg 

0.500 p c i g  
0.100 p c i g  
0.200 p c i g  
1.00 p a g  

1.00 

1 .O 
1.0 EJB 02/20198 0759 116863 I 
1 .o 
I .o 
1.0 
I .o 
1 .o 
1 .o 
I .o 
I .o 
1 .o 
I .o 
I .o 
1 .o 
1 .o 
I .o 
1 .o 
I .O 
I .O 
I .o 
I .o 
IO 

Comments: 
Hg-203 nor quaorificd due 10 intuffftncc. 



ENVl RONMENTAL 
PHYSICS, INC. 

ENV1ROK"VlENTAL PHYSICS, INC.  
A Genemi Eng.neenng Laborarories. Inc Akyi;a:e 

CERTIFICATE of ANALYSIS --. 

Sample ID .9&4062 1 0 1 S.MS 



ENVIRONMENTAL 
PHYSICS, INC. 
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ENVIRONMENTAL PHYSICS, INC. 
A General Enginering Laboratocies, Isc. Affilite. 

i-' 

-- CERTIFICATE OF ANALYSIS -. 

U ienr: b s t r  HiTl Com-,my, LLC. 
Rcxky F I a  Envlronmcntd T a b .  Sire 
Bldg. 881 
Goldcn. Colondo 8WO2-0461 

Environmental r m p i n  Rapid (I)) Turnwund 
Contact: Ms. Virgene Idekcr 

Aojecr Description: 

Rcpocl Dace: February 24. 1998 P3gc ! of.? cc: ICHc000797 

Snmple ID :98A0621 016.W8 -bo-  b& & 
Lab ID : 98O23a -23 
M a d x  : Misc 
Date Collmcd ; 02/10/98 
D x c  Rercind 

Collector 
R i O n ' t y  

: 021 1198 
: Rourine 
: Cliyrt 

--- 
R r s m c t c r  Qualifier Rerult DL RL Units DF A O ~ I Y S I  Date Time Batch b! 

Gamma PHA - 98 irenu 

.- 
lkidialogicd 

Actinium-228 
h e r i C i U m - 2 4 1  
Antimony-1 74 
Andrnony-125 
Barium133 
Barium-140 
Beryllium-7 

Bismuth-21 4 
Cuium-139 
(hb~m-141 
Cerium- I W 
Cuiurn- 134 
cesium- 136 
&dum-137 
Chromium-S 1 
Cobalt-56 
Cobelr-S3 

Bimt~h-112 

CO bd t-S8 
Cobalt-60 
Europium- 152 
Eumpiu m- 154 
Eumpium- 155 
rodjne- 13 1 

U 
LI 
U 
U 
U 
U 

J 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
U 
U 
U 

1 .e 
o.os12 

4.003 14 
0.0300 
-0.0685 
40137 

1.24 
0.985 

0.00673 
0.0312 

-0.000898 
-0.M98 
0.01 66 
-0.17-0 

-0.0 Io4 
0.ms I 
-0.01 os 

-0.0021 I 
-0.00796 
-0.w I 

0.128 
0.0370 
0.0039 
-0.0688 

I .49 

0.0240 

o a z o  

+/- 0.360 
+/- 0 3 3  

4- a.m is 
+I- 0,079 1 
4- 0.C414 
4- 0.162 
4- a153 
4- 0309 

4- o.Qr44 
4- 0.&7 I 
4-0.161 

4- &a313 
+I- 0.0861 
4- 0 0308 
4- 0-30 1 
4- 0.03 10 
+I- 0.0208 
4- 0.0376 

4- a 197 

4- a0307 
4- 0.0877 

+I- 0. I os 
+I- 0. I49 
d- 0.0663 
4- 0.0188 
4- 0.08% 
+A wor 

0.186 
Q4DS 

a146 
0.0670 
0 2  84 
0.461 
0.494 

0.0988 
0.0418 
0.0876 
0.298 

0.0s 11 
0.130 

0.058 I 
QS 10 

0-0534 
0.mw 
0-0563 
0.0500 
0.1s) 
0. I84 
0. I68 
0.1 19 

0.0507 
0.125 
0.0771 

o . m a  

1.0 EIB 02/20/98 0601 116863 I 
1 .G 
I .e 
1.0 
1 .o 
1 .O 
1 .o 
1 .u 
1 .o 
1 .O 
1 .o 
1 .o 
I .o 
1.0 
I .O 
1 .o 
I .O 
1.0 . 

I .o 
I .o 
I .o 
I .o 
I .a 

I .o 
I .o 
1.0 

1 .a 
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ENVl R 0 N M  E N TA L 
PHYSICS, JNC. 

ENVIRONMENTAL PHYSfCS, INC. 
A General Engineering LaborarorIes, lnc. Ahiliare. 

--_ - CERTIFICATE OF ANALYSIS 

3im:: KLiscr Hill Company. L L C .  
b c k y  f l s s  Environmental Ttch. Site 

Golden. Colorado 80402-0464 

EnvironmotaJ samples Rnpid @)Turnaround 

B I ~ S .  881 

c z l  t511: Ms. Virgcne Idekcr 
Pmjur D c s c r i y ~ ~ ~  

%e 2 or 3 cf: KHcooorm Repon Date: February 24, 1998 

Smplc ID : 9BAM21 016-048 

Panrnetcr Qualifier Rerult DL Rt Units DF ICMlyit D ~ t c  Time Bamh 

k d - 2  I4 
Mnnganur-54 

N d y m i u r n -  147 
Neptunium-239 
Niobiurn-94 
fiobium-9S 
Pomsium40 
Pm rncrhjum- 144 
hmeCtrjurnl4.6 
Radium-226 
Radium-228 
Ruthenium-106 
SiIvcr-110M 
Sodium-22 
ThalIium-208 
?horium-234 
Tin-I 13 
Uranjum-23S 
Ytniurn-88 
Zinc45 
Zi rcn niurn-95 

M t ~ ~ ~ t y - 2 0 3  

I 
U 
U 
U 
U 
U 
U 

U 
U 
I 

U 
U 
U 
J 
U 
U 
U 
U 
U 
U 

0.98 1 
-0.01 99 

0.M 
6213 

0.0 178 
0.0432 

26.0 
0.00484 

0.03 I9 
0.985 

1 A2 
a0525 

-0.0031 I 

0.496 
1.59 

-0.0 I 48 
0 0534 
am39 1 
4.0624 
0-0703 

a.aiB1 

a o i s  

Comments: 
He-203 not quantified duc LO inrcrfcnnce. 

+/-a184 
+f-OL1319 
+I- 0.0676 
+/- 0.337 
t/- 0.162 
tf- 0.0292 
+/- OP-94 

+I- 3.30 

+f- 0.0353 
+I- 0.197 
+I- 0.360 
+I- 0.258 
4- 0.027 I 
+I- 0.0374 
4- 0.0880 

4- 1.71 
4- 0.0360 
+I- 0.175 

4- 0.0334 
+I- 0.0895 

+I- 0.02~9 

4- 0.08% 

0.109 
0.0531 
0.0563 
0583 
0.3 00 

0.0547 
0.0693 
0.567 

0.05 11 
0.0687 
0.0988 
0.1 86 
0.477 

0.0657 
O.OS96 

3.01 
0.0649 
0.32 1 

0.061 I 
- 0.129 

0.1 12 

0.0187 

1-00 pCi& 
0.100 pcirg 
1.00 p c i g  
1.00 pcvg 
1130 p m g  
1-00 pmg 
I.00 pC2g 
1.00 pC2g 

0.100 pwg 
&loa p a g  
1.00 p a s  

0.8m p c i g  
1.00 p u g  

ID0 pci/g 
1.00 pcis 
1.m p c i g  

asoo 
0.100 pcilg 
0.200 p c i g  

1.00 p c d g  

0.700 pGfg 

1.00 pci/g 

1 .c 
13 U3 M/2W8 0801 116863 1 
I .c 
1.2 
1 .o 
1 .cJ 
It 
1 .o 
1 .G 
I .c 
1 -0 
1 .c 
I .o 
1.0 
I .o 
I .o 
1.0 
1 .o 
I .o 
1 .o 
1 .o 
1 .o 

P. 0. 8ox 30711 . Chrlrscon. SC 2941 7 (803) SShB171 - Fax (803) 766-1 1 i a  



ENVIRONMENTAL 
PHYSICS, INC. 

ENVIRONMENTAL PHYSICS, INC. 
A General Eogineering Laboratories, ;-IC. A;f;ii'>;e 

IJ u: 

-- CERTIFICATE OF ANALYSIS . ~ .  

Client: Kisc r  Hil l  Company. L.Lc. 
Rocky Flau Envimnmentsl Tech. Sitc 
Bldg. 881 
Golden. Glondo  80402-0464 

&wironmatd samples Rapid fD) Turnround 
Contacr: Ms. Virgenc l d c k a  

Projecr Dcscriprion: 

ct: lCHCOM797 Reporl Date: Ftbnrary 24, 1998 Pagc 3 o f  3 

Samplc ID .98h0621 01 6.038 
_-- 

h.I= Me b o d  hl clh ad-Dtsc ri p d on - --- 

. _/' 
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ENVIRONMENTAL 
PHYSICS, INC. 

ENVlRONMENTAL PHYSICS, INC. 
4 General Engineering laborarorks. inc. ARljate 

CERTIFICATE O F  ANALYSIS 

Client: Kaiser Hill Cnrnpsny. L.L.C. 
R o w  Rars Enviconmcnwl Tech. Site 
Bldg. 881 
Goldcn. Colondo 804MM6.I 

Envimrncncpl smplcs Rapid (D) Tumuound 
Conwct: Ms. Virgene ldekcr 

Project Desaipcion- 

a: KHC000797 Rtpan Dxc :  Febnrvy 24. 1998 Pq3c 1 CL 

Sample ID :99A0621-01L036 L l O 3 A  h l ~  
Lib ID .980$151-16 
Matrix : Misc 
Dare CoUccred : 01/04/91 
Da!c Rtccivcd : 07307/!38 
FYiOtily . Routine 
Collector : Client 

DL IU Unib DF An:!- Dorc Time Batch Parameter Qudi fi er  Rerult - -- 
Radiologlcll 
Camnut PHA - 98 ircmr 

0 
Acdnium-l28 
Americiu m-24 1 
Anrimany- 17-4 
Antimony- 125 

Barium-140 
Bnynium-7 
Bismuth-211 
Birrnub-2 14 
Cerium-1 39 
Cerium-141 
Gnum-l ;+l  
Cesium- 134 
Chiurn-136 
Ceziurn- 137 
Chmmium-5 I 

B & ~ - 1 3 3  

Cobalr-Si6 
Cobalt-57 
CobJJI-SS 
Cob&[-60 
Europium-151 
Europium- 1 54 
Eu mpium- I 35 
Iodine- 13 I 
kklitzrn- 192 
Iron-59 

/ Lcxid-2 I2 

U 
U 
U 
U 
U 
U 

I 
U 
U 
U 
U 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

I .66 
0.0368 

0.00686 
-0.0434 

0.0908 
-0.00163 

1.26 
0.705 
0.0 103 

- o m 5 9  
-0.wz I 7 
-0.CO43-i 

0.0191 
-0.00977 
-0.MUdS 

-0.00557 
-0.003 10 
4.0041g 

-0.064 1 
-0.0696 

0.00 
-0.00478 
0.0067 7 

- 0 . W Z 9  
1-78 

-o.mxwa 

~07x11 

+I- 0293 
4- 0.0826 
+/- 0.0250 
4- 0.05 IS 
4- 0.02a 
4- 0.144 
4- 0. I78 
4- 0.47-4 
+/- 0.127 

4- 0.0 I73 
4- 0.0341 
+I- 0.1 I4 

4- 0.0231 
if- 0.0553 
+I- 0.07,59 
4- 0.21 1 
4- 0.0268 
+/- 0.01.11 
4- 0.0236 
+I- 0.02 I I 
+I- 0.0645 
+/- 0.0855 

+I- 0,106 
4- 0.0567 

4- 0.0202 
4- 0.0534 
+J- 0.2 I7 

0.129 
0. I55 

0.0407 
0.088 1 

0-39 
0.3 I8 
0.264 
0.0689 
0.03 IO 
0.Q599 
0303 

0.035 f 
0.1 02 

O.f f iO8  
0.358 

0.0424 
0.039 
O.WO4 
0.0372 
0.0890 
0.1 17 

a103 
0.0350 
0.09SB 
0.0564 

0 . ~ 1 7  

0.105 

1.m pcilg 
0.400 pcilg 

1.00 pci l s  
0.7330 p c i g  

1.00 p c i g  
1.00 pCi/s 
1.00 pcis 
1.00 p c i g  
1-00 p c g g  
1.00 pCi/g 
1.m p c i g  
0.500 pCi/g 
0.100 pCilg 
1.00 pcilg 
5.00 pCilg 
1.00 pcilg 
1.00 p c i i g  

0.100 pcig 

0.500 pcig 
0.200 pcvg 

0.200 pCilg 
5.00 pCig  

1.00 pCi/g 
1.00 pCi/g 

1.00 pCilg 
0.100 PCi/K 

1.00 p43g 

1.0 L% W17/98 1027 116681 
1 .o 
I .o 
I .o 
1 .Q 
I .o 
1 .o 
I O  
1 .o 
I .o 
t o  
1 .O 
10 
IO 
IO 
I .o 
10 
IO 
10 
1 0  
I O  
I .o 
10 

10 
I .o 
111 

i o  
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ENVIRONMENTAL PHYSICS, INC. 
A General Engineering Laboratories, Inc. Affilate 

ENVl PONMENTAL 
PHYSICS, IhiC. 

CERTIFICATE O F  ANALYSiS - 

Clicnt. Kaiser Hill Company. L.L.C. 
Rocky nau Ennronmend Tcch. Site 
Bids. 88 I 
Golden. Colondo 8 t M O 2 - 0 4 ~  

Eavironmend w p l c J  mpid (D1 nmaround 
Conrxc ?fk virgenc ldckcr 

Pmjar Description 

CCI KHC00079f Rcpon Dote Fcbru~y 24.1998 Page 2013 

Sample ID : 98- 1 d 12-036 

--- 
Parirrnetcr Qualifier Result DL RL Units DF Analyst Data TImc Botch h.1 -- ._._---. ---..-- 
b d - 2  14 J 0.723 4- 0.130 0.0695 1.00 pc ig  1.0 
Mmg-e-54 U 0.0352 4- 0.0380 0.0354 0.100 pci/s 1.0 u a  om7198 1027 11~681 1 
MhCUTy.203 u 4.M681 +I-O.M6G 0.0399 1.00 pwg 1.0 

Neptunium-239 U -0.0885 4-O.IM O . J M  1.00 pGIs 1.0 
Niobium-94 U 0.0 1 03 4- 0.0207 0.O37 1 1.00 p c i g  1.0 
Niobium-95 U 0.00 cl-0.0440 0 . w -  1.00 Fig 1.0 

Promahiurn-I44 U -0.00506 +I- 0.0201, 0.0345 0.106 p c i g  1.0 
Pmmtrhium- 146 U 0.00369 +t-O.o7,43 0.0439 0-100 pwg 1.0 
Radium-226 I 0.705 +I- 0- 127 0.0689 1.00 p c i g  1.0 
R a d i u m 3 8  1.66 4- 0.293 a m  1.00 $2: 1.0 
Ruthenium- 106 U -0.0842 d-0.197 0.336 o . m  p c i S  1.0 
Silver-1 10M U 0.0133 4- 0,0365 0.0372 1.00 p c i g  1.0 
Sodium-22 U -0.0219 if-0.0305 0.04 f 9 0.700 pci/g! 1.0 
Thdlium-208 J os64 tb 0.0822 0.0398 1.00 pcig  1.0 
Thariurn-234 131 4-1-14 126 1.00 pail: 1.0 
Tin-I 13 u amni +1.0.om 0.0474 1.00 g v g  i.0 
Umtium-235 U O.OH30 +/.&I18 0.212 0500 F d g  1.0 

Zjnc-6.j U -0.00774 +/-0.0586 O.OS36 0.200 G i g  1.0 
Zinoniurn9S U 0.0 I Js +I- 0.0422 0.0749 1.00 pc i g  1.0 

Ncodymium-l47 U -0.159 +I- 0.275 0.470 1.M pCilg 1.0 

Potassium4 29.9 4 2 . 3 7  0.333 1.00 pCi/,o 1.8 

Yttrium-ri8 U -0.00178 C/-1102W 0.0378 (LIDO pCig 1.0 

Comments: 
Eu- 155 not quu\dficd due to inurfcrcncc 

p. 0. Box 30711 Charleston, SC 2941 7 (8031 SS6-B171 Fax 03031 766-1 178 
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ENVl RONMENTAL 
PHYSICS. INC. 

E NVI RON MENTAL PHYSICS, I NC. 
A CenerzI Engineering hbontorics, Inc. A ffiliare. 

CERTIFICATE OF ANALYSIS - _ .  

Clicnt; Kaiser Hill Compcny. LLC. 
Rocky nsrs Environmcnul Tcch. Sitc 
Bldg. 861 
Goldcn, Colomdo BM2-(U6.I 

Environmmml simples Rapid (D) Tumsrnund 
ContJcc Ma. Virgene Ideker 

Project DcJcripriorc 

Sample ID : 98AW1-012.036 

'98022s 1 - 16' 
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ENVIRONMENTAL PHYSICS, INC, 
A General Eqginering Laboralore% IIK. Aff?lia/e. 

EN VI R 0 NM ENTA L 
PHYSICS, INC. 

CERTIFICATE OF ANALYSIS -- 



tit 1 MK K'I'NG ALG'I' y U A L i 

ENVIRONMENTAL PHYSICS, INC. 
A C k X r J l  Engineering Laboratories, Jnc. Ail~/ij(c. 

ENV~RONMENTAL 
PHYSICS, INC. 

CERTfFiCATE OF ANALYSIS 
-- 

aim: biscr Kill Company. t t C .  
Rocky Rats Environmenm) Tech. Sire 
Bldg. 8El 
Goidcn. Colondo RM02-&& 

EnviroclmenrPl sarnplu b p i d  (D) Turnvouod 
Conwcc MI. Virgene ldcker 

Projen DeJc;ptinn: 

PH;I - H ii- 
Actidum-218 
Amcriciurn-141 
Antimony- 124 
AnUmCnY-125 
B m'um- i 33 
Barium140 
Beryllium-7 
Bismurh-2 I 2 
8irrnuch-2 14 
Cesium-139 
Cerium1 41 
Mum-1.14 
Cuium- 134 
miurn-136 
Cesium-137 
(3hmrniumS1 
Cobslt-56 
CobJK-57 
cobalt-58 
CoWK-M 
Europium- I 52 
Errmpium- 154 
Europium-155 
Iodine- 13 I 

Iridium- 191, e\ Iron-59 

U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

1 -49 
4-01 07 

-0.00705 
a-wlrl 

0.00789 
-0.145 
mu 

1 03 
I .O? 

-0.006 1 I 
-am95 

0.1 10 
0.00670 
0.00683 
-0.0213 

0.271 
0.00128 

0.0 1 76 
0.03 64 

-0.OXO 
0.01 16 
0.0227 
0.01 18 

-0.00 I75 
0.0 I47 

I J7 

-0.000869 

4- 0.366 
+I- 0.132 
4- 0.mm 
+I- 0.0686 
+I- ea3 %-i 
+l-a165 
4- 0224 
4- 0352 
4- 0. I09 

4- 0.0470 
4- 0.162 

+I- 0.0195 
4- O.ME? 
+I- O.DjO5 
+I- 0.27 I 

+I- 0.03 42. 

+I- 0.0 I 83 
4- 0.om 
4- 0.0342 
+I- 0.0839 
4- 0.1 I O  

+I- 0.0808 
4- 0.0579 
4 0.0275 

+I- O.'On 

+I- am19 

4- a m 2  

0.213 
02% 

0.a208 

0.0646 
0266 

a131 

a40 I 
aai I 

0.08 19 

0.0967 
Q.0407 

0.302 
0.0479 
0.1 27 

0.05 I2 

0.0536 

0.0576 
0.0699 
0.142 
0.102 
0.151 
0.109 
0.0476 
0 . t 3  

O.Wo8 

o m  

0.0% 

1.00 p c i g  
0.- p c i g  
I D 0  p c i g  
a m  p c i g  

1-00 pcils 

ID0 pcvg 
I1x) pciig 
1IM pcig 
lbo $i?g 
1.00 p c i g  

0 . m  pcirs 
0.100 p c i g  
Io0 pcilg 
5.m p c i g  
1.00 p c i g  
1.m pcug 

0.100 p c i g  
1.m p c v y  

0.100 pci/g 
0.sm pcvg 
0.100 pCi/g 
0230 pCifs 
5.00 pcilg 
1-00 pciig 

1.00 pcdg 

11x) PCdE 

1.00 pCiig 

1.0 s a  m-om OB02 116863 I 

1 .o 
I .o 
1 .o 
I .O 
I .o 
1 .O 
1 .o 
1 .O 
t.0 
1 .o 
1 .o 
1 .o 
1 .O 
1 .o 
I .o 
1 .o 
I .n 
I .o 
1 .o 
f.0 
f.0 
I .O 
I .o 
1 .o 
I .o 
I .O 



MAK. - r. u. 'I 'LL: 8U3 7bY 7376+41)28 

p \;:: . --.* ' ENVIRONMENTAL PHYSICS, 
A Cener~I Engineering Laboratories. loc. . 

ENVt RONMENTAL 
PHYSICS, INC. 

CERTIFICATE OF ANALYSIS - _  -- --- 

Client: Kaiser Hill Company, L L C .  
Rocky Flats Environrnatsl 741- Sitc 
Bldg. 88 1 
Golden, Cnlando 80402-046-t 

Envimnmcntd samples Rapid (D) Tumwund 
CafltPCt MS. V i ~ r n c  Idckcr 

Projet Descriptian: 

Sampk 1D : WAC621 020.060 

Led-114 
M ~ l g ~ ~ ~ c - 5 4  
Mercury-203 
Neodymium-1 47 
Neptunium -23 9 
N~obium-94 
hrlobium-95 
Ponsiium-40 
Promczhium-lw 
Pmmcttu'um-146 
Radium-226 
Rndjuna-228 
fithenism-106 
silwr-1 IOM 
Sodium-22 
?hsllium-208 
ThOriUm-23.4 
Tin-1 13 
Unniurn-US 
Ycniwl-& 
Zlnc-65 
Zirconium-95 

U 
U 
U 
U 
U 
U 

U 
U 

U 
U 
U 
J 
U 
U 
Li 
LJ 
U 
U 

1.21 tl- (1111 
0.0162 +I- 0.0375 

a m  +I- 0.0707 

o . m o 1  +~-aazso 
0.000461 +~ao463 

- 0 . m 9  +/-aom 

1.02 +1-a.i89 

-0.0761 tl- 0.336 
0.0503 4- 0.154 

25.4 4- 3.00 

0.0217 if- 0.0335 

1.49 4- 0.366 
0.118 4-0.168 

-0.00128 +I- a - o w  
O-oc1397 4- 0.0393 

0.503 +I-QOGE 
0.41s 4-1.66 

0. I53 +/- 0. I74 
0.02 I 9 4- amso 

-0.IM772 4- 0.0226 
0.00656 +I- 0.0938 
0.0636 +I- o . m i  

Commentx 
Hg-203 no( quantified due to intufcrcnrr. 

0.102 
0.06 12 
0.0513 
0.601 
a237 

0.050 1 
0.07 15 
0.423 
0.0499 
0.0642 
0.0967 
021 2 
0.499 
0.W37 
0.03 19 
0.0504 

1.92 
0.0610 
0.324 

0.0426. 
0.149 

0.0997 

1.00 p c i s  
0.100 pci/g 

1.00 pci/g 
1.00 p c i g  

1.00 pc-lg 
1.00 pcug 
1-00 pCYg 

0.100 G i g  

1.00 pCdg 
1-00 pciig 

0.800 pcis 
1-00 pcilg 

1.06 p c i g  
1-00 p a p  
1.00 pcig 

0.100 pcvg 
0200 pcig 

1.00 p c i g  

1.DO p u g  

0.100 pCig  

0.700 pCils 

0.500 pCig 

I .o 
1.0 E1B O W 4 n 8  0802 116863 1 
1 .O 
1 .O 
J .O 

1 .o 
1 .O 
1 .o 
1 .o 
I .O 
1 .a 
I .o 
1.0 
I .o 
I .o 
1 .o 
1 .o 
I .o 
I .o 
I .o 

l'.O 

I .a 
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ENVIRONMENTAL PHYSICS, INC. 
A General fngineerrng Ldmf;l:ories, Inc. Affdiare 

ENVIRONMENTAL 
PHYSICS, INC. 

CERTIFICATE OF ANALYSIS .- -- - - - ~  

Cl itnc: Ksiscr Hill Company, LLC 
Rocky f i r r  Envimnmcnrsl Tech. Si& 
Bldg. 881 
Golden, Colorado 8W2-Q464 

Environmcnd samples Rapid (D) % r o d  
Contact: Mt. Virgnre ldckcr . 

Proiccr Dcscripuon: 

Page 3 of 3 cc: KHcwo797 Rrpon Dare: %wnq 24, 1996 

‘9602321-15* 



EN VIR ONMENTAL 
PHYSICS. INC. 

ENVl RO NM EN TA L PH Y S 1 CS, 1 N C, 
A General Engineering L~hrarorres,  Inc. Affiibrc. 

- CERTIFICATE OF ANALYSIS 

Clienc Kaiser Hill Company. LLC. 
Rocky Flats Environmental TeCtr Siic 
Rldg. 881 
G o I d a .  Colondo Eo401-0464 

Contact: Ms. Virgenc Idckcr 
Project Ducripdonr havironmcnol samples RPpid (Dj Tunwrwnd 

Arrinjum-228 
Amcddum-241 
Anamany-124 
Andmany-125 
Barium-133 
Barium-I40 
Beryllium-7 
Rismuth-lll 
Bismuth-214 
Cerium- J 39 
Cerium-141 
Ccrium 144 
cujrun-134 
Cesium-136 
cuium- I z 
Chromium 
CObdt-56 
CobslC-57 
Cobslt-58 
Cobsft-60 
Eumpim- 
Europium- 
Europium 
Iodine- 13 1 

S I  

51 
54 
5s 

U 
U 
U 
U 
U 
U 
J 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

1.69 tf- 0.- 
-0.0235 +&a14 
-0.01 I 1  4- 0.M80 
O.M)392 tf- 0 . m  

4.06703 +f-0.0350 
0.0389 +Ab168 
-0247 4-0.274 
0.053 4-0..57[ 
0.00 +/-aXu 

0.0168 + I - O . E 4  
O.MS27 4- 0.&+22 
0239 +Lo207 

4.0306 4-0.0761 
0.0121 +I- 0.03'TJ 
6.105 +/- 0.58 

0.00240 A- 0.0304 
-a021 I 4- 0.021.1 
-0.OZL17 4- 0.032 1 
0.0303 4-0.0299 
0.0439 4- 0.0767 

-0.039 + ~ a . o 1 9 ~ 1  

0.0117 +t- 0.1 IO 

0.01 68 +/- 0.0606 
4.0131 4- 0.057 

0.1 19 cl- 0 . 0 9 ~  

a o  I 49 +I- 0.013 I 2 
1.76 4- 0.216 

0.203 
0.256 

0.0507 
0.139 

(Lo616 
0.301 
0.442 
0.429 

0.043 1 
0.0738 
0.305 

0.0429 
0.131 

0.0610 
0.453 

0.0564 
0.03 46 
0.0532 
0.065 j 
0.144 
0.198 
0.1 b9 
0.1 11 

0 . W 8  
0.14R 

0.0835 

0.2613 

1.00 pmg 
0.400 p w g  

I-CQ pcvg 
0.200 pCYc 

1.00 p w g  
1.00 pa&? 
1.00 pmg 
1.00 p c i g  
1.m pclils 
1.00 pciig 

0.500 p c i g  
a.1m pCig 
1.00 p c i g  
5.00 p c i g  
1.00 pCi/g 
1.m p a s  

0.100 pcig 
1.00 p c i g  

0.100 p c i l g  
0.500 pciig 
0200 pCifg 
0200 pcug 
5.00 pCi/g 
1-00 pcils  
1.00 pCi& 
1.00 pcifg 

1-00 Pci/B 

1.0 EJl3 OP-o/98 0803 116863 1 
1.0 
1.0 
I .o 
I .o 
I .o 
1 .o 
I .o 
1 .o 
1 .o 
I .o 
I .O 
I .o 
1.0 
1 .o 
I .o 
I .o 
I .o 
1 .o 
L .o 
1 .o 

1.4 
1 .o 
1 .o 
1.0 
I .o 

i .a 
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ENVIRONMENTAL Pwsrcs, INC. 

E NVI R 0 N M E N TA L 
PHYSICS, INC, 

--- .- CERTIFICATE OF ANALYSIS 

Client: Kaiser Hill Company, L L C  
Rocky Flats Environmcnw) Tech. Sicc 
Bldg. 881 
caidcn, coimdo awozm 

Cant=: Ms. Virgene Ideka 
P r o j a  Desaip<iow Envirnnmat;ll m p l a  Rapid (D) Tumamund 

Sample ID : 98A0621 631.063 

RL Units OF AnaiystDstc Time Batch ;M Paranutcr Qualifier Result DL 
Lcd-214 
Ma-c-54 
M m w - 2 0 3  
Neodymium-147 
Nepamium-239 
Niobium94 

Pousium40 
P m w h i u r n -  144 
Promahiurn-146 
Redium-2215 
Radium-226 

Niobium-9S 

Rurkni~11-IO6 
Silva-I IOM 
Sodium-22 
Thallium-208 
Thorium234 
t i n 4  13 
UrJnium-ZS 

Zinc45 
Zirconium-95 

ymum-a8 

U 
U 
U 
U 
U 
U 

U 
U 

U 
U 
U 
I 
U 
U 
U 
U 
U 
U 

1.16 +/- 0.23 
0.0398 4--0.0484 
0.014~ +(- aa314 

-0.117 +/-ais7 
-0.172 ti-0343 

0 9 9 7  +/-do242 
O-M43 1 +I- 0.0383 

22.3 +1-9,73 
0.0216 +i-O.M84 
a031 3 +I- 0 . c ~  

1.13 +/-01W 
1.69 4*h4U4 

0.101 +I-Q1s7 
aatn 4-a.m 
0.00463 +I.(LM= 

osas +/- 0.103 
1.35 4-212 

0.0251 +/-a0350 
0.0209 +/- 0.179 

0.00670 +I- O.WI13 
-0.00526 4- 0.0885 
46165 +I- 0.0578 

0. IO6 
0.0560 
0.0532 

0.57 1 
0359 

0.0536 
0.0706 
0599 

0.0556 
0.0646 
0.0944 
0203 
0.494 

0.0475 
0.0707 
0.0548 

1.98 
6.0658 
0.3 03 

0.06 I3 
0. I 37 

0.0947 

1 -00 

1 .w 
1-00 
1-00 
I .oo 
1 .oo 
1 .oo 

0.100 
0.100 
1-00 
1 .Do 

0.800 
1 -06 
0.7CU 
1 .oo 
1 .oo 
1 .oO 

0500 
(1.100 
0.200 

1.00 

a m  
t .O 
1.0 EIB 02/2/98 0803 1 16863 1 
1 .!I 
I .O 
I .c 
I O  
1 .o 
1 .o 
1 .o 
1 .o 
1.0 
1 .O 
I .o 
I .o 
1 .o 
I .o 
I .o 
1 .o 
1 .O 
I .o 
1 .o 
I .o 

Bi-214 not quantified dcrc U, law obunduw. 
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ENVl RONMENTAL 
PHYSICS. INC. 

ENVIRONMENTAL PHYSICS, INC. 
4 General Engineering Laborarories, h c .  A f f i l f a r e  

CERTIFICATE OF ANALYSIS _-  - _  

Clicn~: Kaiser Hilt CompYiy. LLC. 
Rocky Racs Envimomcnral Teh. Sirc 
Bldg. 88 I 
Golden, Colondo 804024464 

Environrncnrai urnptu Rapid (D) Tumamund 
Contact: Ms- Vir&mt ldckcr 

Projecr Doctiption: 

Repon Dacr February 24,199B h g c  3 of :  c c  mcooo797 
.-- 

Sample ID : 98A0631 021.063 
- 

M = Msthod Method-Drscnplinn 
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ENVIRONMENTAL PHYSICS, INC. 
e 17% <e. - t * - .  

. i-!2 
A General Engineering L&orJrories, Inc A t f i l ~ ~ i c  

ENVl R ONMENTAL 
PHYSICS, INC. 

-- -. -. CERTIFICATE OF ANALYSIS 

Client: Ksistr Hill Company, LLC. 
Rocky Flats Environmeoul Tech. Site 
Bldg. 881 
Golden. COlOrJdO SW1-0464 

Contiact: ML VigCnC ldckcr 
Pmjecr Description; Envimnmcnnl samples Rapid (D) Turnaround 

Sampk ID :98A06210n_,Ot% 

Mavix : Misc 
Dace CoUeaed : OYI 0198 
Doh Received : 0 9 1  1/98 
Rionry : Rourlne 
Colfecxor : Clicnt 

Lab u) : 9802321-27 

Panmeter Qualifier Result DL Units PF Andyst  Date l i m e  Batch 
- e Radiologfd - 

h a  PHA - 98 irems 
Acuni -228 
AmcriCmm-241 
AUcimany-l?S 
Arlumy-125 
Barium-133 
Barium-IlcO 

B ismutb-2 I2 
Bismuth-214 
cuium-139 

ctn-urn-144 
Cuium-I Eb 
M u m - I 3 6  
Gnum-137 
Chromium-5 1 

Cobolt-57 
COW-58 
coball-60 
Europium- 152 
EUXU~~W- 15.1 
Europium- 155 

Btryllfrmr-7 

CUiUm- 141 

cobalt-56 

I0din~- 13 1 

0 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

I .86 
0.0 12s 

-0.0624 
-0.0136 
-0.0714 
0. I33 

0.0592 
I .03 
1.03 

-0.00425 
0.0273 

-0 0794 

0.00562 
0.0087 I 
0.0886 

-0.M201 
-0.00682 

0.00500 

0.0428 
0.00 

0.0 I24 
-0.00004 1 3 

I .RO 

a0 19s 

aoin6 

. 0 . 0 ~ 0 ~  

-a.ow 

+I- 0386 
+I- 0.0465 
+I- 0.0279 
4- 0.0746 
4 0.0410 
4- 0. I80 
44- 0.230 
+I- 0.536 
+I- 0.107 

+I- 0.022 I 
4- 0.04 I4 

4- 0. I46 
+I- 0.014S 
+I- 0.0806 
+I- 0.0418 
+I- 0.243 

+I- 0.0308 
+I- 0.0 I71 
4- 0.0361 
4- 0.034s 
+I- 0.077 I 
4- 0.108 
+I- 0.1 I4 

+I* 0.0596 
+I- 0.0246 
+I- 0.0724 
tf- 0.251 

0. I90 
0.0800 
0.0499 
0.1 27 

0.0604 
0.305 
0.433 
0394 
0.102 

0.0395 
0.0770 
0.259 
0.0464 
0.142 

0.0570 
0.437 

0.055 I 
0.03 I O  
0.067 I 
0.0656 
0.141 
0.107 
0.123 
0.106 

0.0432 
0 . 1 3  
0.0762 

1.00 PWS 
0.400 F i g  
11M pcilg 

0.200 pcvg 
1-00 p c i g  
1.00 p a i g  
1.00 pcii: 
1.00 pciig 
1.00 pcjlg 
1.00 pcii& 
1.00 p c i i p  - PCa 

0.100 p c i g  
1-00 p(=i/g 
5.00 p a g  
1.00 pciig 
1.00 pCil2 

0.100 f l i p  
1.00 p c i g  

0.100 G i g  
0.500 pc i ig  
0.200 p c i g  
0.200 p c i g  
5.00 pcilg 
1.00 pciig 
1.00 pcilg 
1.00 p c v g  

1.0 u a  O~-IZWE CBW 116~63 
I .o 
1 .o 
1 -0 
I .o 
1 .o 
1 .o 
I .o 
1.0 
1 .o 
1 .o 
1 .o 
I .o 
1 .O 
1 .o 
1 .O 
I .o 

I .Q 
1 .Q 
I .o 
1 .o 
1 .o 
I .o 
1 .o 
I .o 
I .o 

I .a 
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ENVl KO NMENTAL 
PHYSICS, tNC. 

GEL MKK'INGI AGG'I'IUUAL 'ILL: 8UJ 7bY 737b+4028 

ENVIRONMENTAL PHYSICS, INC. 
4 General Enginerlng bborafories, Inc. Afft!:Jlt. 

--L_ 

CERTIFICATE - -  O F  ANALYSIS -. 

Clicnr: Kaiser Hill Company. LLC 
Rocky Flats Enrrrmmuwal Tcch. Site 
Bldg. 881 
Crolda. C0l0nd0 80402-0464 

Contacr Ms. %gene Id&v 
Projecl Ducn'prion: Envirnnmenwl sampks Rapid (DlTumround 

ksd-2 I4 
MmgJneJc-54 
M e q - 2 0 3  
Neodymium- 147 
Ncptunium-t39 
Niobium-W 
Niobium-95 
Potassium+ 
Prnmcthiurn-l# 
promrhium-146 
Radium-226 
R;ldIurn-'Z!S 
RurherJurn-IO6 
Silver-1 IOM 
Sodfum-22 
IhUiurn-208 
Thorium-234 
Tin-1 13 
Umniurn-23 5 
Yttrium-88 
ZinG65 
ZimNum-9S 

Comments: 

U 
U 
U 
U 
U 
U 

U 
U 

U 
U 
U 
J 

U 
U 
U 
U 
U 

l.18 
0.00727 

0.00 
0.379 

0.0326 

0.00605 
26.9 

O.OoQ418 

I .03 
1.86 

0172 
-0-0349 
0.0163 
0.609 

I 27  
-0.0407 
0.0363 

0.00630 
0.00394 

0.1 13 

o.oo91a 

a0302 

4- 0.1% 
+I- 0.11346 
M- 0.0521 
if- 0.307 
4- 0.131 
4- 0.03  1 
+/- 0.W8 
4- 3-08 

+I- QM2J 
+I- o.os23 
+4- 0207 
4.0386 
4- om 
4- 0.0358 
4- 0.0387 

+I-QIO8 

4- 0.0352 
+I- QlSO 

4- 0.0108 
+I- O.@W 
if- 0.108 

H- 0.801 

0.0981 
0.0625 
0.0482 
0.61 I 
0.243 

0.052 I 
0.071 1 
0.520 

0.0514 
0.0586 

D.IM 
0.190 
0.656 

0.0499 
0.0739 
0.0512 

0.746 
0.0549 
0.175 

0.6J56 
0.137 
0.1 IS 

I .oo 
0. loo 

1 .a3 
1 .M 
1 .oo 
I -00 
I .oo 
1 .M 

0.100 
0.1130 
1-00 

0.800 
I .oo 

0.700 
1 .oo 
I .oo 
1-00 

0500 
0. loo 
0.200 
1 .m 

r.oo 

16 
1.0 @ ? ? a  0804 I16863 1 
1.0 
1.0 
1.0 
ID 
1.0 
1-0 
I .D 
1B 

1-0 
110 
1 -0 
11) 
I .O 
1-0 
1 .o 
1.0 

1 -0 
1.0 
I .o 

r-o 

P. 0. Box 3071 2 Charleston. SC 144 17 1803) 556-81 71 Fax (8031:66-1178 



P. 

f&.-.* ENVIRONMENTAL PHYSICS, fNC. 
A General Engineering Laborararies, inc. Nfiliate. 

R: 
ENVIRONMENTAL 

PHYSICS, INC. 

CERTIFICATE O F  ANALYSIS - --_ - 
Client: IGiser Hill Campmy. LLC 

Rocky Rae Environmend Tc&. Silr 
Bldg. 981 
Coldrh CQlOcldo 8UrnrnfA 

Contact: Ms. V i m c  Idckcr 
Projet Description; hvimmenfd smplcs Rapid (D) Tummund 

k1= Method Method-Dcscn'plian 
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EN VI R 0 NM E NTA L 
PHYSICS, INC. 

GEL M K K ' I " t i /  ACC'I / QUA L 

ENVIRONMENTAL PHYSICS, INC. 
A General Engineering Laboratories, Inc. Affiliate 

- CERTIFICATE OF ANALYSIS 

Client: Kaiscr Hill Company. L.LC. 
Rocky narr Environmcntd Tcch. Site 
B(dg. 881 
Goldcn. Colondo 804020464 

Envimnmcnial sawmplcs Repid ID) Turnaround 
CndhWCc Ms. Virgene Idekcr 

Projea Description: 

cc' wc000797 Repon Dntc: Fcbnury 24, 1998 P2ge I or 

Smplc ID :9gAO611030.090 Z C r O -  111 ceh/t pc ( 
b b  ID : 9802321 -28 
Matrix : M i x .  
Date cnuecvd : 07J10198 
Date Received : 02/11/98 
priorily : Routine 
Cnllmor : Clienc 

Actiniw-228 
Amuidm-24 1 
Antimony- 124 
Antimony-1 25 
Barium I 33 
Barium-140 
Beryllilrm-7 
Bismuth-2 12 
Bismuth-214 
cerium- 139 
Cerium- 14 1 
Cerium- 444 
Cesium-1 34 
C&wn-136 
cesluar-I37 
Chmrnjum-5 1 

cobalt-s7 

CabJlr-60 
Europium- i 51 
Eu mpiu rn- 1 SJ 
Europium- 155 

Iridium- 193 

c o b  it-56 

cobott-se 

fO&m-  13 1 

U 
U 
U 
U 
U 
U 

J 
U 
U 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

1.46 +/-0203 
-a.o0211 4- 0.0858 
0.00893 +I- 0.0276 
0.0303 +/-0.0647 
0.02 I9 4- 0.0308 

6.00537 +I- 0-137 
0.0880 +/- 0.2 I5 

1.06 4 - 0 3 8 4  

0.0104 +/-(Lo229 
0.0598 4-0.0446 
0.0363 +I- 0- 157 

-0.00940 +I- 0.0383 
0.0 I75 +I- 0.069 1 

-0.00380 +I- 0.0263 
0.19s 4- 0.241 

-0.00769 4- 0.0274 
0.00986 4- 0.0 I92 

0.980 4- 0.1 a0 

a.oOc(o0 +I- 0.03 1 I 
0.01517 +i- 0.0321 
4.0543 it- 0.0735 
0. 107 +J- 0.0759 
0.1 3 1 +!- 0.0803 

0.0178 +I- 0.0557 
0.0160 +I- 0.025s 

-0.0227 +I- 0.06 I 4 
1.45 +/-O.lBd 

a170 
0.139 

0.0493 
0.1 14 

0.0524 
0243 
0375 
a360 

0.087 1 
0.0392 
0.0792 
0.270 

0.04 18 
0.124 

0.0456 
0.434 
0.&6 I 
0.0336 
0.0471 
@.0588 

0.166 
0.146 

0.0978 
0.043 1 
0.10s 
0.0729 

a . m  

1.m pcig 

om pcug 
1.00 pcug 
1.00 pcilg 
1.00 pciig 
1-00 pCi/g 
1.00 pciig 
1-00 p w g  
1.00 JJciis 
0500 pais 
0.100 pCYg 
1-00 pcilg 
5M) pci/g 
1.00 p a s  
1.00 p c i g  

0.100 pcilg 

0.100 pciig 

0.200 pci lg  
0.200 pci/Q 

5-00 pcis 
1.00 G i g  
1.00 pc;/g 
1.00 pcilg 

0.4W pCifg 
1.00 pC$g 

1.00 pCi/g 

0.500 Qcdg 

1.0 UB 02J2OElE 0805 116863 1 
1 .o 
1.0 
1 .o 
I .o 
I .o 
10 
I .O 
I .o 
10 
I O  
I .o 
1 .Q 
I .o 
I .o 
I .o 
1 .0 
I .o 
I .o 
I .o 
IO 
I .o 
1 .r) 
I .o 
I .o 
1 .O 
I .o 
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ENVIRONMENTAL 
PHYSICS. INC, 

GEL MKK'I'NG/ACC'I'/VUAL 

ENVIRONMENTAL PHYSlCS, INC. 
A General Engineering L s-bora!orres, Inc. Afiiliate. 

CERTIFICATE OF ANALYSIS 

Client: Kaiscr Hill Company, LLC.  
Rocky Flats Environmcnrsl Td. Site 

Blds. 881 
Golden. c 4 l o d o  80402-0464 

Envimmend samples Rapid (0) TumYouad 
Contact: Ms. Virgme Idcker 

PrOja Ducripcian: 

sample ID : 98A0621 030.090 

Pntnmctcr 

h d - 2  14 
MWgMSC-9 

** M a ~ ~ r y - 2 0 3  
Neodymium-147 
Nepcunium-239 
Niobium-94 

Pomsium40 
Pmrnethiurn-l+$ 
Promuhiurn-146 
Radium426 
Radium-228 
Rutbcnium- I06 
Silver-11OM 
Sodium-'? 
Miurn-208 
Thionurn-&t 
Ti-1 13 
Umnium-z?35 
YLtrium-E8 
zincds 
Zirconium-95 

Niobiom-95 

Qudilier 

U 
U 
J 

U 
U 
U 
J 

1.17 
0.0287 

0.102 
0.146 

0.0134 
0.0556 

28.0 
a w l 4  
4.a3136 

0.980 
1.46 

013355 
0.00466 
0.0384 
0.429 
I32 

4.0176 
0.0262 
-0.0 154 
0.03 14 
0.05.02 

an370 

4- 0.181 
4- 0 . m -  
4- 0.0536 

+I- 0.269 
+1-0.180 
4- 0.0264 
4- 0.0370 

+t. 3.3 1 
+I- 0.0297 
+I- 0.03 I O  
4- 0.180 
+I- 0.309 
4- 0.917 

+I- Q.02d5 
if- 0.0269 
4- 0.08 17 

4- 1 1 1  
+I- 0.0308 
4-0.164 

+I- 0.0258 
+I- 0.17-3 

+I- 0.0634 

DL 
0.0942 

0.0473 
0.491 
0.257 
0.0170 
0.062 1 
03 97 
0.0446 
0.OS26 
0.0671 
0.170 
0.378 
0.0433 
0.0573 
0.0478 

1.19 
0.0509 
0.28 1 

0.0430 
0.121 

0.0807 . 

0.0438 

RL Uuiu 

1 M )  p c i g  
a100 p c i g  

P a s  
1-00 p c i g  
l o o  pcilg 
1-00 pcvg 

1.00 p m g  
lzloo p c i g  
0-100 p c i g  

1.00 p c i g  
1.00 pcifg 

am0 pc2g 
1-00 p c i g  

0.700 p c i g  
1-00 p c i s  
1-00 pciig 
1.00 pcus 

o m  pcvg 
'0.100 p m g  
0.200 p c i g  
1.00 p c i g  

1-00 pC26 

DP Analyst Dntt Time Batch Irl 

1 .o 
I 0 U B  OX0198 0805 116863 i 
I .o 
1 .o 
I .o 
1 .o 
1.0 
I O  
I .O 
1 .O 
I .o 
1 .o 
I .o 
I .o 
I .O 
I .o 
I .o 
1.0 
I .o 
I .o 
1 .O 
I .o 

a 



ENVIRONMENTAL I 

PHYSICS, INC. 

GEL MKK'I'NI; I AWI'I Q U  A L 

ENVIRONMENTAL PHYSICS, INC. 
A General Engineering Laboratories, lnc. Affi/;dre 

CERTIFICATE O F  ANALYSIS ---- ._- _- 
Cliac Kaiser Hi11 Company. LLC.  

Rocky R J ~  Environrnmrd Tech. Siic 
Bldg. 881 
Golden. Colondo BOe02-#64 

Conincc Ms. Yirgene Idcka 
Projecl Duaiption. Envimnmentsl rampla  Rapid (D) Turnaround 

cc: KHCO00797 Rtport Dote: Febru;uy 24, 1998 hge 3 o f  

SJmpIt ID : 98hO62 1 030.090 

M = Merbod Methad-Descrip tion -. -- 

a 

\ 

\ 
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CERTIFICATE O F  ANALYSIS --- -.- 

Clicnc Kaiser Hill Campany. LLC 
Rocky F i a s  Envimnmcnd Tcch. Site 
Eildg. 881 
(3014en. C0l0nd0 8W2-w64 

Envimmta) samples R3pd (D) Turnaround 
Cantnn- Ms. Virgene ldcker 

Project Ducription: 

cc: lcHcoo0797 Repon Dace t'.ebruUy 24, 1998 h x c  1 of3 

: 9M0631031.093 6 0 -  \ 24 
1 

Simple ll3 
Lab 10 : 9802321-29 
MaMx : Mi=. 
Date Collccrcd : W10198 
Data R d v c d  : 092 1198 
Priority : Rwtinc 
Colleccnr : Qiwt 

-- 
DL RL Units DF A m l y d  Date Time Batch !% - ._ 

F'aramcter Qualifier Rlsult 

Comma PHA - 98 i t e m  

Americium241 U 0.0305 4-0.225 0366 0 . m  p c i g  1.0 
Antimony-1 24 U -0.000430 4-0.0603 0.109 1.00 pci ig  1.0 
Antimony- 12.5 U 0.102 4-0.143 0.173 azo0 pci/g 1.0 
Bsriu m- 133 U 0.049 1 +I- 0.w2 QlZ3 1.00 pcilg 1.0 
Biuium-I40 U 0.66 +I-0.759 0.59 1 1.00 G i g  1.0 
Beryllium-7 U -0-15 tt- 0.48 1 0.836 1-00 p c i g  1.0 
Bitmurh-212 1.32 +I-0.903 0.748 I M )  p c i g  1 .o 
Bismuth-114 1.19 4-0.374 0.211 1.00 p w g  1.0 
Cerium- 139 U -0.00328 4-0-WO 0.0776 1-00 pcyg 1.0 
Cerium- 1 4 I U 0.0159 4- 0.0671 0.151 1.00 pcvs 1.0 
Ccriurn-144 U 4.111 4-0.311 0546 0.500 G i g  1 0  
Cesium-I34 U am31 +1-0.0601 0.102 0.100 p c i g  1.0 
Cuium-136 U 0.0403 +I- 0.138 0262 1.00 p w g  1.0 
Cuium-I37 U -0.06480 4-0.0669 0.1 19 5.00 pcifg 1.0 
Chromium-5 1 U 0.492 +I- 0.789 om 1.00 p u g  I O  
Cobdt-56 u -0.01U +/-0.0620 0.1 I3 1.00 pO/g I .o 
Cobalr-S7 U -0.0247 tt-0.0390 0.0679 0.100 p u g  I O  
Cobalt-SB u -0.038 4- a-06a (11 13 1.00 p c i g  1.0 
Cobalc-60 U -0.OZS3 +/- 0.0581 0.102 0.100 pCilg 1.0 

Europium- IS4 U 0.059 1 +I- 0.1 75 0.337 0.100 pC2g IO 
hmpium-155 U 0.2 13 +I- 0.2 15 0.298 0.200 pCJg I .o 
Iodinc- 13 I U 0.0257 +r-ais 0.206 5-00 p w g  1.0 

\ Indium-l9?- u -000798 if-0.0612 0.09 I6  1.00 pciig 1.0 
iI Imn-59 U -0.083.) 4-0.136 0.35  1.00 p a p  IO 

tcad-3, I3 167 +f-'0.141 0.151 1.00 pcd5 IO 

~ d i o l o g j u l  

Acdniurn-228 1-51 4-0522 0381 1-00 pci/g 1.0 U B  Mn0/98 0807 116863 i 

Eumpium- 1 52 U 0.1 I O  +I- 0.185 0.194 0.500 pcdg 1.0 

* .i 
e 



ENVlRONMENTAL 
PHYSICS, INC. 

ENVlRONMENTAl, PHYSICS, INC. 
A Cenenl Engineering Laboratories, Inc. Affiliate. 

CERTIFICATE O F  ANALYSIS 

bg 2013 cc: Iuic000797 Ryran D;rrc: Febwuy 24.1998 

Lead-214 
Msngjnese-S4 
Macury-203 
NeodNam-147 
Neptunium-39 
Niabium-94 
Niobium-95 
Potnssium-40 
Promuhiurn-144 
Proraethiunr146 
RJdiumPb 
Rndum-228 
Ru t M u m -  I 06 
Silva-1 10M 
Sodium-22 
Ihalli~m-to8 
nOdUm-u4 
Tin-1 13 
Uranium-DS 
Ym-um-88 
Zinc45 
Zirconium-95 

U 
U 
U 
U 
U 
U 

U 
U 

U 
U 
U 
J 
U 
U 
U 
U 
U 
U 

1 2 4  
4.0 182 

QU276 
0.1 13 

0.0244 
0.0357 

26.7 
0.01 83 

1.19 
151 

-0. I61 
-0.0207 

a573 
0388 

-Qou7 
0.09 I3 
0.0586 
40841 
0.0121 

amlo 

a.0005~1 

o.mao 

+I- 0 2 s  
+I- a . W R  
+I- 0.4780 

ct- 0290 
+I- 0.0566 
4- 0.0708 
4- 353 

+I- 0.0607 
+I- 0.0766 

+I- 0310 
+I- 0521 
4- 0561 
4- 0.05M 
4- 01)640 
+I- 0.163 
4- 2.65 

+I- 0.0659 
4- Q36 I 

+1- 0 . ~ 2 ~  

4-0.109 

+I- a700 

+I-QISI 

0.205 
0.1 14 
0.105 

1.12 
0328 
0.105 
0.131 
0.986 
0.1 11 
0.129 

0.381 
0993 

0.0982 
0.121 

0.0993 
3.17 

0.1 18 
0.549 
0-137 
0.2 19 
0.198 

a21 I 

1 .o 
1.0 EJB . 02/20/98 0807 116863 1 
1 .O 
1.0 

I .o 
I .o 
1.0 . 
1 .O 
1 A 
1 .O 
1 .o 
1 .O 
I .0 
1 .o 
I .o 
t .O 
1 .o 
I .o 
1.0 
10 

1 .o 
I .o 

85-140 nor qunntified due m low abundpnce. 

r9802321 -29' 
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ENVl R O  N MENTAL 
PHYSICS, INC. 

C; E L MKK'I'NI; / ACL'i / QUAL ']'EL:8U3 7 b Y  737bt4U28 

ENVIRONiMENTAL PHYSICS, INC. 
A General Engineering Laboracories, Inc. Affiliate. 

Y .  u 

CERTIFICATE OF ANALYSIS 

Clienc Kaiser Hill Company. LLC. 
Rocky mars Environmm!aJ Tcch. Site 
Bldg. 881 
Golden. Colondo R04EOJM 

b v ' m r n c n l i l  rampla Rapid (D) TurrUmund 
Concoct Ms. Virgcnc Idcktr 

Pmjecc Ducriptiorc 

cc: KHC000797 Repon Dare: Febnruy 24. 1998 PJge 3 o f 3  

Sample ID : 98A062 1 03 1.093 

P. 0. BOX 3071 2 w Charleston, SC 19417 (8031 556-01 7 1 pax (80111 766- I i 78 



MAK. -1b' Y8(HONJ 1 4 : 5 2  GEL MKK'I'NC;/ AGC'S/VUAL 'I 'EL:8U3 7bY 7J76+4U2)1 

ENVl RONMENTAL 
PHYSICS, INC. 

ENVIRONMENTAL PHYSICS, INC. 
A Genera/ Engineering Laborafories, Inc. AFfiliate. 

CERTIFICATE OF ANALYSIS 

Clicnc ICliser Hill Company. LLC 
Roclcy Flw EnvimomrnrJ Tech. Sia 
81dg. 88 1 
Golden. Colondo 80402-0464 

f i v i r o n r n d  sampla Rapid (D) Turnaround 
C O n W  U3. Virgenc idckcr 

P m j a t  Dewripu'ons 

cc: KHc000797 Rcpon Darer February 24,1998 R g e  1 of 
-I- 

Sample ID :96M62lOXIM %-- 101 A 
b b  ID : 9807321-30 
Mdix : Mix. 
Dye GILctd : bzll0198 
Dare Received .02111198 
Pn'OriCy : Routinc 
Collator : Client 

Parameter QunliIier R ~ i i  DL RL UniU DF Aodyst DRW Time Batch > 
R a d  lalogic31 

PHA - 98 items 
hcrin ium -228 1.48 4 - 0 3 2 0  0.167 1.00 pCdg 1.0 EI'B OZ120198 1177 116863 
Ammcium-241 U 0.0299 if- 0.0936 a128 0.400 p a g  1.0 
Anrlrnony- 114 U 40141 +1-0.07,48 0.0425 1.00 p m g  1.0 
Andmony-125 U 0.0515 +I- 0.06 I2 0.1 I I 0.200 pcig 1.0 
ByiUm-133 U 0.004SO +4-0.0300 0.0469 1.00 pcvg 1.0 
amm-i 40 u -0.Ws4 +1-0*17_5 0219 1 a0 pcilg 1 .o 

Birmurh-212 J 0950 +1-0.375 0.329 1.00 pcilg 1.0 
B ismuth-2 I4 J 0.989 +/-h160 0.0780 1.00 p c i p  1.0 
Cerium-139 u -0.66782 +/-0.0205 0.0350 1.00 pc i lg  1 0  
Cerium- 14 I Ll 0.0366 4 - 0 . m  0.4130 1.00 pci/g 1.0 
Csrium- f 44 U -0.0964 +/- 0.141 0.239 0.500 p c i s  1 .o 
Cuium-134 u O.cdl21 +(-O.CmJ 0.0391 0.100 pcilg 1.0 
Cesium-136 U 0.0~37 +I- 0.0587 0.1 13 1.00 p c i g  1.0 
Cesium- I37 U 60143  +/-O.M47 0.0419 5.00 QCvg 1.0 
Chromium-5 1 U 0.0530 +I- 0.132 0.4 I4 1.00 p c i g  1.0 
Cobdt-56 U 4.0169 if-0.0249 0.0408 1.00 pcig 1.0 
Cobatt-57 U -0.00496 +J-d.OI71 0.0300 0.100 pc;/,n 1 .O 
Cnbalr-50 u o . m s  c l -o .nm 0.0382 1.00 p c i g  1.0 
Cnbdr-60 U -0.W344 +/-0.0260 0.045 1 0.100 p c i p  I O  
Europium- I S2 U 4.0439 +/-0.0696 0 107, 0.500 pcis I .O 
Europium-IS4 U -0.0235 4- 0.086s 0. I47 0.200 pci/g 1 .o 
Europium 155 U 0.0300 +I- 0.071 I 0.1 19 0.100 pcifg 1 .o 
Iodine-13 I U 0.01S3 +/-O.W94 0.0853 5 00 pCYg 180 
Indium-192 u 0.00477 + r - o - m  0.0403 1.00 pcig 1.0 

u -0.0152 +{ -0 .06~  o.1as 1.00 pcug I .o 
i 5 S  if-0.194 0 0737 1.m pcvg I .o 

Beryllium-7 U 0.156 4-0.211 0376 ).(lo p w g  1.0 

@ Imo-59 
'. l-Ud-112 
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E NV 1 RON M ENTAL 
PHYSICS, INC. 

GEL MKK'I"ti/AC;C'S/ YUAL 

ENVIRONMENTAL PHYSICS, INC. 
A Ceneral Engineering Laborarories, Inc. Affiliate. 

CERTIFlCATE Of ANALYSIS -_  

Clicnc Kaiser Hill Company, LLC 
Rocky Flau Environmenwl Tcch. Site 
Bldg- BB1 
Goldcn, Colondo 8WO2-04U 

Environmentid samples Rapid (D) Tumamund 
Contxt: Ms. Virgcnc I d c k a  

Pmject Descripiion: 

c c  KHcMM797 Repan Dw. Fcbrunfy 24.1998 R g e  2of3 

Sample ID : 98-21 Q34.102 

Fbmrnetcr Qualifier Rtnrl t DL Unik DF AnalystDate Time Bat& h.1 

Lad-214 1.16 4 h 1 7 6  0.0804 1-00 G i g  1.0 
U CLW-93 4- 0.0191 0,0439 0.100 Gi/g 1.0 EJB MRo/98 1122 116863 1 M;mg;mese-S4 

M-ry-Z03 U 0.0193 4- 0.0285 O.oJ66 1m p a g  I .O 
Ndymium-147 U 0.0609 +/-0244 a448 1.00 p c i g  I O  

Neptunium-239 U 40557 4-0.130 0.227 1-00 pCilg I .o 
Niobium94 U 0.00268 4-0.0239 0.042 I 1.00 pciig 1.0 
Niobium-95 U 0.026 4-0.0330 O.M% 1.00 pcifg 1.0 
F o u l s i u m 4  28A 4 - 3 3 4  03 63 1.00 pcig 1 .a 
Promethium-144 U 0.00397 tl-O1l?J2 0.041 1 0.100 pcilg I .o 
bmethium-146 U a o 1 s  4- o.na1 0.05~0 0.100 pcilg 1.0 
Radium-226 J 0.989 + I - O . I ~ O  0.0780 1-00 pc i g  1.0 
R a d i u m 2 3  1.48 4- 0.320 0.1 67 1.00 p c i g  1.0 

Silver-l10M U -QWlSS +/-0.0?14 - 0.0378 I-w pas 1.0 

Thallium-208 I 0.a71 4-aOX38 0 . m 9  1.00 pcug 1.0 
Thotiurn-234 1.45 4- 1.17 1-22 1.m pctls 1.0 
Tin-1.13 U -0.000146 +/-0.0270 0.0473 1.00 pcvg 1.0 
Uranium-235 U 0&23 4-0.171 0.270 03500 pci/g 1 .o 

zinc-6s u aatn 4-0.- 0.108 &'a pcig 1.0 
Zirconium-95 u 0.00296 +/-O.OQlS 0.0737 1.00 pcig 1.0 

Ruknium-106 U 4.00216 4-0226  0.350 0.800 pCUg 1.0 

Sodium-7,1. U -0.00833 +/-a0309 0.0526 0.700 pCilg 1 0  

Y ntium-88 U 01)0295 +/-0.0219 0.0392 0 . 1 ~  PCidg 1.0 
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e 
ENVIRONMENTAL 

PHYSICS, INC. 

ENVIRONMENTAL PHYSICS, INC. 
A Genera/ Engineering Laboratories, InC. Aff;%Jtc. 

-- -_ CERTIFICATE OF ANALYSIS - -  

cl1crx: Kaiser Hi11 Company. L.LC. 
Rocky Rxs Environmcnrnl Teh. Sire 
Bldg. R8 1 
Golden, Colorado 80407,- 

Enrironmcntnl samples Rapid (D) T m ~ u n d  
Contact: Mr Virpne Idckm 

Projcct Dcsaipuon: 

cc: xHC000797 Repon Date: Fcbntnry 24. 1998 Page 3 o f "  

Sample LD : 9RA0621 034.102 

'9802321 -30- 
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ENVIRONMENTAL PHYSICS, INC. 
A Cenwal Engineering Laboratories, lnc. Affiliate. 

ENVlRO NMENTAL 
PHYSICS, INC. 

-_ - CERTIFICATE OF ANALYSIS 

Page 1 o f 3  cc: K H c m 9 7  Ftqon Dore: kbmary 24,1998 
-- 

Saruplc ID :98AQ611037.111 bo--\\\ hlUb,-Cc 
Lab ID : 9W21-31 
Mrmir : Mirc 
Date OIueECul : OU16/98 
Date Re=ciued : a221 1198 
Riariry : Rouunc 
CaUecw : Ctmr 

-- 
Pame(rr  Q U f l l U  Ruult DL a units DF Analyst Date Time But& I: 

E L d i O l O g f d  

Amcridu m-241 U 0 . a o  4- 0.1s 025s 0.400 pcilg 1.0 
Antimony-I24 U -0.00804 4-0.0318 0.0575 1-m pws 1 .o 
hntimony-12s U -0.0704 +1-0.0836 0.135 03M p c i g  1 .o 
B arium- 133 U -0.0184 4-0.0379 0.0643 1.00 pcvg 1.0 
Barium140 U 0- 4-0.176 0323 1.00 pais I .o 
Beryllium-7 u am171 +/-a315 QA90 1.00 pG@ 1 .o 
Bismuth-212 3 0.801 4-0.410 0.467 1.00 p w g  1.0 
Bismuth-2 14 U am 4-0.1s E 7 6  1.00 p m g  I .o 
Ccriu m-139 u -0.M394 4-0.0226 0.041 1 1.00 p w g  1.0 
Cerium- 141 U QCK)I53 4-0.0131 0.0199 1.00 p a l s  1.0 

Cerium-134 U O.COi24 4-0.OWJ 0.0557 0-100 pCJs 1.0 
Cesium-136 U 0.034 if- 0.0749 0.142 1.00 pa i g  1.0 
Cesium-137 U 4.0284 if-0.0346 0.0586 5.00 pCilg 1.0 
Chromium-5 1 U 0.170 +I- 0.192 0 3 3 9  1-00 pciig 1.0 
Co bdt-56 U -0.0181 +I-O.W?4 0-0633 1.00 pcilg 1.0 
Cobd t-57 U b.M)310 if-0.0217 0.0361 0.100 pcvs  I .o 
Coba 11-58 U 0.0 I 02 +I- 0 . 0 3 ~  0.0632 1.00 pcxg 1.0 
Cnbalt-60 U 0.00479 4-0.0303 0.Q601 0.100 pcilg 1.0 

U -0.0755 4- 0.083 I 0. I36 ajOO pcug 1.0 

Europium- I 9 U 0.0617 4.0.119 0.225 0.200 Q-5 I .O 
Europium-I 55 U 0.123 %O. I SJ  0. IS5 0.200 pcilg I .o 
I odioc- 1 3 1 U 0.0403 +/-QMTl 0.116 5 m  pC25 I .o 
lidium-I92 U -0.0107 4-0.0290 0-0503 1m pcilg 1.0 

U 0.0939 4- O M 0 7  0.1s 1.00 PCdS 1 .O 
151 44-0.119 0.0797 1.00 p c i g  10 

Gamma PHA - 98 i rcm 

Aniniurn-23 1.64 4-0363 a194 1.00 f lg 1.0 WB ou?Of98 1347 116863 ! 

cuiltm-lbt U 0.- 4- 0.174 0.292 0 . m  C d g  1.0 

Europium-152 

@ j Imn-59 
L a d - 2  12 
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E N V1 R 0 N M ENTAL 
PHYSICS, INC. 

ENVIRONMENTAL PHYSICS, INC. 
A General Engireermg L~borataries, Inc. Affiliate. 

CERTlFlCATE O F  ANALYSIS 
--.- .-- - _, __ 

Clicnc: IWser Hi\\ Company. U T  
RocLy Fljrs E n v h n m c n t i  Ted. Skc 
Eldg. 68 1 
Golden. Colondo 80402-oL64 

Envirnnmcnlal samphx RapQ @) Turnmnd 
Confaa. Mt. Vlrgmc Idtlcer 

Proftcr Dcrcripuw 

ct: KHc000797 Repon D a t r  Fcbmary 14, 1998 h g c  2 of 3 

Ssmple a, : 9&u#11 037.1 I 1 

Panmew Qualifier Result DL Eu, Units DF Analyst Date Time Bntch M 

U 
-U 
U 
U 
U 
U 

U 
U 
J 

U 
U 
U 
J 
U 
U 
U 
U 
U 
U 

1.07 4-0.210 
0.W-9 +I- 0.0347 
0.00396 tJ- 0.0325 

0.136 4-Q.389 
-0.0766 +/- 0. I66 
0.0100 4- 0.0301 

0.00 4- 0.0532 
21.8 d- 2.80 

0.0 I89 4- 0.0293 
-0.0118 4-0.0625 

0.938 t/-a.i99 
1.64 4-0.363 

-0.0693 4-0265 
0.0136 4- 0.0286 
0.0218 +/-a042 
0516 4-O.Q97S 

1.03 4-137 
0.00537 4- 0.0381 

0.189 4- 0.29 I 
0.00395 4- 0.0304 
-0.0136 4-0.0867 
0.0564 4- 0.066 1 

aim 
0.0646 
0.053 1 
0.699 
0.27 1 

0.0642 
0.612 

o.os71 

0.1 IO 
a194 
0.480 

OM44 
OB801  
0.0572 

2.29 
0-0680 

110617 
SI32 
0 I29 

0 . ~ 6 7  

am% 

n.% 

1.0 
1.0 UB Om0198 1347 116863 I 
1 .o 
1 .o 
1.0 

1 .O 
1 .o 
1 .a 
I .o 
1 .O 
I .o 
I .o 
I .O 
I .O 
i .O 
1 .(I 
I .G 
I .O 
1 -0 
I .o 
I .o 

I .a 

Comments: 
Nb-95 not qulnufid due io in[&- 

Bi-214 nor quantified due m low obundancc. 

'9802321 -3 1 - 
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A General Engineering Laboratories. Inc. Afiliare 

ENVIRONMENTAL 
PHYSICS, INC. 

CERTIFICATE OF ANALYSIS .---._.-- 

cc: I(Hcooo797 Rtptit~ Dart: Fzbruq  24.1998 Page 3 of , 

SJmple ID : 98A0621 037.1 I I 
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EN Vl R 0 N M E NTA L 
PHYSICS, INC. 

'l'tL:XU3 7bY 7 3 7 b + 4 U 2 8  

ENVIRONMENTAL PHYSICS, INC. 
A Gcncrai Engineering Laboratories, lnc. Arfiliaie. 

Y.  u 

- - -_  CERTIFICATE Of ANALYSIS 

Clienr: Kniset Hili Campmy. LLC.  
Rocky Flats Envimnncncnl Tech. Sire 
Bldg. 881 
Gol4Cn. colondo Em-0464 

EnvironmmPl m p b  Rapid (D) Turnaround 
CMCWX Mr. Vicnc ldcker 

hjat DercripciM: 

Acdnium-228 
Amdcium-24 1 
Anci many- 124 
Anfimony-125 
Barium- 133 
B y i u  m- I 40 
Bhyllium-7 
Eli muth-2 12 
B ismodr-2 14 
Ccriurn-I 39 
Cerium-141 
Grium-144 
Cuium-134 
Cesium- 136 
Cesium-137 
Chromium-5 i 
Cob~lt-56 
Cobalt-57 
Cobar-58 

Europium 152 
Europium- 154 
Europium- 1 Si 
Iodine- I3 I 

COh IC- 60 

Iridium-192 e , Iron-59 
,' Lcod-2 I1 

U 
U 
U 
U 
U 
U 

U 
U 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

I A5 
4.0000518 

a 0 1  I 1  
(100639 

-0-WO738 
-0.20s 
0.0420 

i 1 2  
1-06 

-0.0202 
a0127 
0.0119 
0.0148 

0.00253 
a000667 

-0.lW 
0.0130 

-0.01 19 
0.01 12 

0.00243 
0.006 13 
4074-4 

0.01 I8  
0.01 IS 

-0.065 1 
I .54 

o m  

4- 0304 

4- 0.0313 
+I- 0.074 1 
4- 0.0370 
+I- 0.189, 
+I- 0234 
4- 0.435 
4- 0.198 
if- 0 . m  
4- 0.0449 
+I- 0.153 

+I- 0.07 1 4 
4- 0.0359 
+I- 0.31 

+I- 0.03 I4 
+I- 0.01 93 
+I- 0.032 1 
c/- 0.0323 
4- D.08IZ 
+r- 0.1w 
+I- 0. I I4 

+t- 0.0594 
+I- 0 . m  
4- 0.08 I 4  
+I- 0.33 

+/-ai18 

+I- o.mo9 

0.188 
0. I89 

O.U& 

0.0607 
0.274 
0.435 
0.366 

0.0943 
O.W(U 
0.0824 
0.28 I 

0.132 
0.0562 

O.OS79 
0.034 
0.0587 
0.0600 
0.141 
0.180 
0.143 
0.1 11 

0.0506 
0. I36 

0.0805 

, 0.137 

0.05 io 

a m  

1-00 p c i g  

1.00 pwg 
o m  p c i g  

1.00 f l i p  
1.00 pcilg 
1.m pcig 
1.00 pci/g 
1.00 pci/g 
1-00 p w g  
1.00 pcug 

0.500 pciig 
0.100 pcirg 
1-00 pwg 
s.00 p c i g  
1.00 p w g  
1-00 pc i c  

0.100 p c i i g  
1.00 pci/g 

0.100 pcilg 
0.500 p c i g  
0.200 pciig 
0.200 pais 
5.00 p c i g  
1.00 pcis 
1-00 P P  
1.00 pcig 

0.400 pcilg 
1.0 EJB O X ! 2 8  1540 116863 1 

1 .o 
1 .o 
1 .a 
I .o 
1 .D 
I .o 
I .o 
I .O 
1 .o 
1 .o 
1 .o 
1 .o 
I .o 
1 .o 
1 .a 
I .o 
I .o 
1 .O 
10  
I .o 
1 .o 
ra 
1 A 
1.0 
1 .o 

1 .a 



ENVl RONMENTAL 
PHYSICS, INC. 
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ENVIRONMENTAL PHYSICS, INC. 
A General Engineering 1 aborarories, lnc. Affiliate. 

- -_ CERTl FlCATE OF A N  ALYSlS 

Client: Kaiser Hill Campany. LLC. 
Rocky Rart EnvtronrnenW 7cch. Site 
Bldg. 88 1 
Goldca. Colondo BwO2-oQbl 

EnvimnmenrPI samples Rapd (D) Tumimund 
Conwcc Ms. V i p e  Idckr 

Project Descripc~on- 

cc: mc000797 Rcporr D i e  Febcuvy 14,1998 h g C  2 Of3 

S m p k  ID : 9RAD62 1 01 1.033 

- 
Paramern QuaIlrtr Result DL lU Units DF AmMt Date Time Botch h1 

h d - 2 1 4  
Mmgulac-54 
M t ~ c ~ t y - 1 0 3  
Neodymjum- 147 
Ncpcunium-239 
Niobium-% 
Niobium-95 
Potassium+ 
Promethiu R-I- la 
Promuhiurn-146 
Rndium-2.26 
Radium-228 
Ruthenium- 106 
Silver-1 IOM 
Sodium-= 
Th;rlllum-208 
'Thorium-23 4 
Tin-l 13 
ut;mjum-23s 
Yttrium-88 
Zinc45 
Zirc4nium-95 

U 
U 
U 
U 
U 
U 

U 
U 

U 
U 
U 
J 

U 
U 
U 
0 
U 

123 

-0.0 148 
-0.m3 

-0.MsS 
0.003 17 
0.00 169 

ZLO 
0.0247 
0.0248 

1.06 
1.45 
0.199 

-0.0 146 
-0.0166 

0.388 
256 

-0.01 11 
0.0685 

4.0176 
0.0292 

0.0051 a 

-a.oin 

4- 0.234 
+I- 0.0347 
+I- 0.0331 

+I- 0.357 
4- 0.144 
if- 0.0292 
4- 0.0479 
4 2.61 

4- 0.0303 
ti- 0.0347 
+I- 0.198 
+I- m w  
+I- 0.248 

+I- 0.4277 
+I- 0.0387 
4- 0.0039 

+I- I .83 
+I- 0.0373 
+I- 0.166 

4- 0.0308 
+I- 0-0925 
+I- 0.062 f 

0.0997 
0.0615 

0.610 
0.263 
0.05'3 
0.0664 
0.682 

0.0573 
0.0665 
0.043 

0.467 
0.0472 
0.0643 

1.71 
0.0672 
0305 

0.0534 
0.IJI 

O.(lSOS 

a l g a  

o.osda 

ai 14 

1 .Qo 
0.100 

1 .oo 
I .oo 
1 .oo 
1 DO 
1 .oo 
1-00 

0.100 

I -00 
1 .m 

1.00 
0.700 
1 .(50 

I .oo 
I .oo 

0.100 
0.200 
1 .oo 

aim 

0.800 

asoo 

1 .o 
1.0 U B  b 2 2 8  1540 116563 1 
I .O 
1 .o 
1 .o 
I .o 
1.0 
1 .o 
1.0 
1 .o 
1.0 
I .a 
I .o 

1 .o 
1 .O 
1.0 
I .o 
1 .o 
1 .I3 
I .o 
1 .O 

1 .a 



ENVl RONMENTAL 
PHYSICS, INC. 

ENVIRONMENTAL PHYSICS, INC. 
A Cwera l  Engineering Laboratories, Inc. Affiliate. 

. _  - CERTIFICATE -._. _ _  OF ANALYSIS 

Cliuu: K i i w r  Hill Compnny. L . L c  
R a y  Flau Envimnrncntll T c ~ h  Sirt 
B Idg. 88 1 
Golden. Colondo 8040244U 

Envimnmmd samples Rapid (D)Tumarouod 
cnntncc Ms. Virgene ldeker 

Rojen Dcscripcion- 

980132 1-31' 
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ENVIRONMENTAL 
PHYSICS, INC. 

ENVIRONMENTAL PHYSICS, INC. 
A General Engineering Laboratories, fnc. Affifiliare. 

-.- e 

CERTIFICATE OF ANAtYSlS 

QC ScJrnmxy Repon 

Rojm Dcrcriptian: Enrimnmtnrsl samples RSpid (D) TurwroW 

cc: KHC000797 Lib. Sample ID: 9802311-17 Report FcbruVy 14,1998 Pagc 1 of6  

Radiological 
QCSSS 189 B U N K  116863 

Cesium- I34 
Cuium-137 
Accuncy. ktinium-EE 
Accuncy. Americium-241 
Accuracy, Anomony- 124 
A c c u v .  Antimony-1 Is 

Accurncy. Barium-I 40 
A c c u w .  Eerylllum-7 
Accuracy. Bismuth-212 
Accuracy. Bismuth-2 14 
Accmcy. Cerium-139 
Accruocy. Cerium-141 

Accuncy. Cuiurn-134 
Accumcy, Cerium-1 36 
Accuney. Cesium-137 

A C C U ~ ,  Eari~m-133 

ACNncy. Ccri~m- I 4 4  

A=-. Cht0m~um-5 1 
A C C U ~ ~ .  Cob&-56 
ACCUGICY. Cobdt-ST 
Accumcy. Cobolc-S8 

Accuncy. Europium-152 
h c ~ ~ u r ~ c y .  Eumpium-L% 
Accuracy. Eumpium-155 
A c ~ ~ m c y .  lodinc-13 t 
ACCUGC~. ltidhm-192 

ACCU-. COhlt -60 

AC~UIRC~. Iron-59 
ACCUKIC~. M - 2  1 t 
AcCunCy. had-214 
ACCUtXCY. MRnpMac-SJ 
ACCUW~.  Mcr~~y-203 
Accuracy. Neodymium- 147 
AUurncy. Neptunium-239 
Accuracy. Niobium-94 
Accuncy.  Niobium-95 
Accumcy. Potmiurn4 - - J *  Accuracy. Pmmerniurn-iU 

-0.008lO pCYg 
0.0126 pCUg 
0.0705 pCi/g 

0.0218 
04455 pG/g 

0.0871 pCilg 
0.1S0 pCi/g 
0.142 pCi& 
0.0414 pCi/g 
0.0153 pCi/5 
0.0320 @/g 

0.0500 p c i g  

0.0218 pcdg 

0.101 pcilg 
!xma W g  

0.171 po/g 
0.0232 pcvg 
0.0122 pCilg 
o.0170 p c i g  
0.0186 G i g  
0.0598 pCYg 
0.0551 pCdg 
0.0505, K i f 3  
0.0332 pCi/s 
0.0171 pCVg 
0.0335 pCi/g 
0.oJlS Kig 
0.0363 p C i i g  

0.0387 pC3g 
0.0927 pCCi!s 

0.0194 p a p :  
0.01s:! pci& 

0.0915 pcilp, 

o.oia2 pci/s 

0.0179 p c i p  

0.167 pCi/g 

0.0180 pCi/g 

0.301 

EJB 01-/7-Om@. 13 

P. 0. Box 3071 1 - Charleston. Sc 23.11 7 (e(L3) 55641 71 Fa\ I0031 766-1 178 
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ENVl RONMENTAL 
PHYSICS, INC. 

ENVIRONMENTAL PHYSICS, INC. 
A General Engineering Laborarories. Inc. Affiliate. 

CERTIFICATE OF ANALYSIS 

gc Sumrnnry Rcpon 

Project Ducripuon: Eivimnmcnul samples Rapid (D) Turnnmund 

u1: KHC000797 lab S m p l t  ID: 9802311-17 Rcporf D7Lt: Fcbrusry 24. 1996. a p e  2 o f 6  

ACttlfiIcy. Promuhiurn-146 
Accurn~y. Rxlium-226 
Accuncy. Radium-738 
ACCU~CY. Rulhcnium-106 
AuxlrJcy. Silver-1 1OM 
e u r n c y .  Sodium22 
Accuncy. Wlium-2oII 
Accuncy, ThOnUm-734 

Ac~mcy.  Unniurn-XS. 
Accumcy. Yttrium-88 
Accurocy. Zinc-65 
A c N ~ ,  Zircanium-95 
Actinium-738 
Ameridu m-14 I 
AnhaOQy- 124 
Antimony425 
B yiu m- 133 
Barium- I40 
Bcrylli urn-7 
Bisrnuch-21 2 
Bismuth-? I4 
Ccrium- 139 
M u m - I 4 1  
M u m - 1 4 4  
Culum-I36 
Chromium4 1 

Cobnlr-57 

Coboir-60 
Europiurn-15?. 
Europium- I SJ 
Europium- 155 
Iodine- I3 I 
Iridium- 192 
lron-59 
Led-? I2 
Lud-2 1.) 
Mangatuse- 54 

A W W .  Tin-1 I3 

COba t-56 

Cobalt-58 

0.0722 p c i g  
0.0414 pcilg 

0.156 pcilg 
0.01su pais 
0.0197 pC?s 
0.0298 p c i g  

0.0198 p c i / g  

0.043 pmg 
0.0295 p c i g  

0-Q400 pais 
-0.0207 p c i g  

0.0705 PCig 

0.612 pCi/g 

0-125 p C i g  
0.0191 p C i g  

0.0434 C d g  

0.0146 pCJg 
-0.00371 pCi/s 

0.166 pU& 
0.0349 pCilg 

-awn p c i / g  

O.M)606 pcvg 
-0.00301 
0.00789 pCi& 

0.0343 pCi/g 
.0.00140 pci/g 

-0.123 pCUg 
O.oOOGS1 pCiig 
aCfl756 pcdg 
-0.0122 pcvg 
0.073 pcifg 
0.0352 pCilg 

-00138 p C i z  
0.0295 pCilg 
0.0156 pCdg 
0.0138 pCi/g 

-0.0121 pci/g 
0.0129 pCil2 
0.0168 pCilg 
0.0201 pzie  
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EN VIR ONM ENTAL 
PHYSICS, INC. 

ENVIRONMENTAL PHYSICS, INC. 
A Cenem I EngincPr ing Lc3bOrdtOtie5, Inc. A fiiliare 

CERTIFICATE OF ANALYSIS - -- 
QC Summary Rcpan 

M ~ ~ ~ v - 2 0 3  
Neodymium-la7 
Nepnrnium-239 
Niobium-% 
Niobium-9s 
Poussium-40 
Promethium-144 
Romerhium-146 
Mum-226 
Radium228 
Ruthmiurn-106 
Silver- 1 I OM 
Sodium-22 e Thallium-208 
Thorium-234 
Tin-113 
Uranium-235 
Y ltn'um-88 
2inc-65 
Zimnium-95 

Ccsium- 134 
Cesium- 137 
Amncy. Accinium-3118 
AcuITsCy. Amenciurn-%l 
Acntncy, Anomony-124 
Accuncy. Antimony-I 15 
Achm~y. Byium-133 
Accuuncy. Barium-1 40 
A ~ n c y .  B*yUium-7 

Accuracy. Bismuth-214 
Accur~cy. Cerium-139 
A~~uncy,  Cctium-t4i 
Accuuncy. Cerium- I W 
Accuracy. Ccsium-I 34 
Accumcy. CI=sium- 136 
Accuracy. Cesium-1 37 

QC4B8190 98OZ3311-31DUP 116863 

ACWW, Bismuth-113 

. .J 

-0.00581 p W g  

0.0178 Fig 
0.00654 pCig 
0.00413 
0.0373 p C i g  

O.M)387 pCi/g 
0.0135 pCiig 

0.W34 pCi/s 

-0.00987 pCUg 

0.0181 c i s  
0390 p G i g  

-0.00463 pcilg 

0.0174 p c i g  
0-0341 pWs  

-0.0475 p u g  

0 . w  pCYg 

-0.154 pCi& 

-0.00479 p a g  

0.0309 p c i g  

0.0174 pc;rs 

U B  o m m a  , 

0.0 1 dS 
0.000667 

0.304 
0.1 18 

0.03 13 
0.074 I 
0.0370 
0.181 
0.334 
0.435 
0.198 
0.013-J 
0.0449 

0. I53 
0.0309 
0.0714 
0.0359 
0.28 7 

0.03 14 

-0.0331 p m g  
4.00089 pCiis 

0.287 pCi/g 
0.0766 
0.M41 pCiig 
0.0587 pGlg 
0.0293 p W p  
0.118 pCd5 
0.182 pC22 
0.388 p c i g  
0.168 pCii/s 

0.0201 peds 
o.os4-i p a p  

0.01s2 p c i g  
am15 p c i g  
0.0230 pGlg 
0.109 pcug 

0.0230 p w g  

0.131 pCifg 

0.00 
0.00 
5.61 
0.W 
0.00 
0.00 
0.00 
0. w 
0.00 
11.4 
16.5 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.CX-l 
0.00 

EJB 02/19/98 19: 
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ENVIRONMENTAL 
PHYSICS. INC. 

ENVIRONMENTAL PHYSICS, INC. 
A General Enngineerirg LabrJlorics. lnc. Affiliate. 

- -  
CERTIFICATE OF ANALYSIS 

QC Summaty Report 

- _. I 

Repon Daw Fcbnrnry 24. I998 Page 4 o t 6  cc: KHC006797 l a b .  Sample ID: 980132 I -  17 

0.0193 
0,0321 
0.031-3 
0.08 12 
0.109 
0.1 \4 

Q.Q5% 
0.0324 
0.08 I4 
0.223 
0.134 

0.0337 
0.357 
0.144 

0.0292 
0.0429 

I 6 7  
OA303 
0.0347 
0.198 
0.304 
a 118 
0.0277 
0.03~7 
0.0836 

I 33 
0.0373 
0.166 

0.0308 
0.092S 
0 06'1 

I .i5 
-5  IBE-05 

-001ll 
0 OM39 

-0.000738 
-0.205 
0 . w o  

I ." 

0.0347 

0.0165 pci/g 
0,0239 pcye 
O.OT8 pcvg 

PCw 
am9 p c l g  
0.068I pcIIg 

OD211 m-/s 
0.0628 pci/g 
0.177 p c i g  

0.0146 pciig 
0 . w 2  pcvg 
0.2335 pals 

0.0115 p c i g  
0.6506 p c i g  

0.0214 pciig 
0.0266 pciig  

0.184 pci/g 
0.0197 p w g  
0.0178 pG/g 
0.0759 pciig 

0.0448 pCig 

Q.176 pC-& 

0.119 pci/g 

2.95 Pcys 

0.168 pCi/g 
0.287 Qg 

1.13 pCi/g 
0.0271 pCi/g 
0.31 pci/g 

0.0218 pCi& 
0.0641 p c i g  
0.0411 

1.39 p c i g  
0.01w p a s  

a0270 pcilg 
0.OSI 1 p a s  

-0.Ot26 pCVg 
0.0156 pC2g 

-0.131 pCiis 
0-733 pci /g  

0.00 
0-00 
(100 
0.00 
0.00 
ROO 
0.00 
0.00 
0.00 
3 9 8  
28.2 
0.00 
2m 

0.00 
0.00 
0.00 
0.00 
9.82 
0.00 
0.00 
163 
5.6 1 
0.00 
0.00 
0.00 
10.0 
47.6 
0.00 

0.M 
0.00 
0.00 
4.09 

0.00 
0.00 
0.00 
0.00 
0.00 
49.6 

0.00 

a m  

P. 0 Box 3071 Z Chaflcsron, SC 234 I7 1003) 556-8 171 FSX (8031 766- I 1 i t j  



ENVIRONMENTAL 
PHYSICS. INC. 

ENVIRONMENTAL PHYSICS, INC. 
A General Engmerrrn6. L~boratories, Inc. ,-fHi/iJte. 

CERTIFICATE O F  ANALYSIS 

QC Surnrnay Repon 

Pmjccc Dexripcicw: Enviranmennl samples Rapid (D) Turnsround 

cc: KHC000797 Lab. S ~ n p l c  ID: 980232 I -  I7 Report Dace: Fcbrunry 24. 1998 Pagc 5 0 1 6  

Bismuth-2 1 4 
ccxhn-139 
Cerium- 14 1 
caiuml44 
Cesium-136 
Chromium-5 1 
6balC-56 
CDWC-57 
cobalt-sa 
Cobd t-60 
Europium- 1 5 2 
Eumpiurn-1Sd 
Errmpium455 
Iodine-I3 I 
Indium- 1 91 
Iron49 
Lctd-2 I2 
Lud-2 I4 
MYlgonueS4 

Neodymium- 1 47 
Nepcu nium-239 
Niobiurn-w 
Niobium-95 
P o u r s s ~ m 4  
Pmmcrhiom-i4 

R#liurn-226 
Radium-ll8 
Ruthtnlum-t(M 
Silver-l10M 
Sodium-22 
l%nIlium-Z08 
Thorium-234 

Unnirrrn-3S 
YUriurn-88 

Ma~~y-203 

h m t r h i U W -  146 

T k - I 1 3  

I .06 
-0.020S 
0.0 I 17 
0.0 17.9 

0.00253 
-0.109 
0.0 I30 

-0.01 19 
0.01 12 

0.006 13 
-0.074$ 

0.109 
0.01 18 
0.01 i5 
-0.0651 

1.44 
1 .a 

0.005 18 
-0.01 48 
-0.233 

a.oow 

-0.0155 
0.003 17 
0.00 I69 

22.0 
0 0267 
0.0248 

I .06 
1.45 

0.119 

-0.0266 
0.361 
2 56 

-0.01 I I 

-0.01 46 

Q Mas 
-a.oin 
-0.0176 
0.0291 

LCS 116863 

0.984 p c i i g  

0.041 pCi1g 

O.OIS1 pcilg 

-OD129 pCik 
0.0634 p C i g  

0.0330 po(p 

-0.0146 pCi/g 
0.0123 pc;ls 
-0.036 p C i g  
-0.0103 pols 

-0.0141 pcilg 

aoos4o pcug 

1.11 p c i g  
- 0 . ~ 1  f lg  

0.50 p m g  

am03  pais 
0.00 p c i i g  
'4.9 pmg 

000598 p a g  

0.0213 p W g  

0.07.16 p a s  
0.00843 p W g  

-0.0371 pWg 
1.42 p W g  

-0.206 pclfs 
0.0130 pCVg 

0.0216 p C i g  
0.984 pCi/g 

139 pcis 

-0.00426 p c i g  
-0.0851 

-QWS3 pCis 
0.431 G i g  

-0.00533 p C i g  
0306 pcilg 

0.00180 p W g  
0.0544 pCils 

1.29 pciig  

0.0246 pcifg 

759 EIB 02/19/98 1s 
0.W 
0.00 
0.00 
0.00 
0.00 
0.00 
a00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.40 
955 
0.00 
0.00 
0.00 

0.00 
0.00 
12.6 
0.00 
0.00 
759 
4.09 
0.00 
0.00 
0.00 
10.4 
66.2 
0.00 
200 
0.00 
0.00 
0.00 

0.00 
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EN V 1 R 0 NME NTA L 
PHYSICS, INC. 

ENVIRONMENTAL PHYSICS, INC. 
A Genera/ Engineering iahrafoorics. I I I C .  Affiliate. 

CERTIFICATE OF ANALYSIS 

QC Surnrn.=ry Repon 

cc: KHC000797 lab. Sample ID: 9801321-17 Pngc 6016 

Notes: 
Ihc qualifiers in chis ~pon  arc defined i u  follows: 
J indiGutr prcsence of analyrc c RL (Report Limit) 
U indiatcs prestscc of malyfe c DL (Detect Umic) 

rJa indicans thar spike rccovery limits da nor apply when 
r m p l e  conccna-zdon ucetdJ spike conc by I fnctor of 4 oc marc 



G E L M KK'S NG / A N ' S  I (1 U A L c 

ENVIRONMENTAL PHYSICS, INC. 
L 

A General Engineering Laboratories, Inc. Afl i l iJte 
@ #Q;, 

E N  V I RO NM E h7A L 
PHYSICS, Ih'C. 

CERTIFICATE OF ANALYSIS - 
Climt: Kjiscr Hill Cnmpany. L.L.C. 

Rociry F l u  Environmental Tech. Sire 
Bldg. 881 
Golden. Colondo 80402-OJM 

l?nvimnrner\tsl ~ m p l u  Rzpid (D) Turnamnd 
Concaa. Mr Virgenc ldcku 

Projca kcripdon: 

Rcpon Dnce Febmivy 24. 1998 h g e  I of3 cc KHC000797 

-- 
Parameter Qualifier Result DL RL Units DF Analyn Dace Time Bat& kf 

C m a  PHA - 98 i icm 

Aca-niu m-228 1-49 +/- 0.305 0.1 72 1.00 p c i I g  1.0 ElB W17/98 1026 116681 1 

@ ELadiotogicd 

Amcriaum-l41 U -0.0650 +1-0.0897 0.162 0.- p c i g  1 .o 
Andmony-114 u -228 4-0.0221 0.0393 1.00 p c i g  1 .o 
Antimony-1 25 U -0.00748 4-0.0581 O.EI76 0.200 pcilz 1 .o 
B &nom- f 33 U 4.003936 M-0.0319 0.0481, 1.00 p c i g  1.0 
Eiariurn-140 0 -0.0417 4-0.141 0249 1.OW pCifp 1 .o 
%llium-7 u -0.00351 +/-0.191 0.346 100 pci/,o I .o 
B ismuth-2 1 2 J 0.896 4- 0.33 0.3 I9 1.00 p c i g  1 .o 
E ismuth-214 3 0.883 4- 0.141 1.00 pCQg 1 .o a.07~6 

Cerium- 139 u -000164 +i-o.om 0.03 I6 1.00 p c i i g  1 .o 
C:rium-141 U -0.00109 +/-0.0380 0 0673 loo p c i g  1 .o 
Gnrrm-144 U 0.177 +I- 0.150 0. I96 0500 p C i g  I .o 
Csium-134 u -04102 +I-o.om 0.03U 0.100 pciIg I .a 
Cesium-136 u 0.0279 +/- 0.0619 0.1 I3 1.00 f l l g  I .o 
Cesium-1 37 U 0.0176 +/- 0.0230 0.0427 5.00 p c i g  1 .o 
Chromium-5 1 U 0.00 4- 0.193 0.3 67 . 1.00 pc i g  1 .o 
Coba IC-56 u -0.0112 +/-a0239 0.O.ros I O 0  pais 1 .o 
Cabal t-57 U 0.0161 +/-0.0153 o.oZa1 0.100 pCi/g 1 .o 
Cobdr-60 U 0.00126 tf-0.0238 0.0437 0.100 pcid,o IO 
Europium-ISz u 0.0155 +I- O.M& 0. I os 0 500 pCi/g I .o 
EJtopium-1% U -0.105 4- 0.0796 0.127 0200  p c i g  1.0 
Europium- 155 U 0.00 +I- 0.107 0.1 IO 0.200 pCi/g I .o 
Iodine- 13 I U 0.0299 +/- a06 13 0.IW 5.00 $;/_e I .o 
Iridium- 191 U -0.ocUl6 4-0.@-27 0.0344 100 Kig 1.0 

, ..-/ kdd-217-  1.60 4-0.192 0.0597 I .OO pCiIg I .o 

c o h l c - S I  u 40139 +/-0.02;4 0.0394 1.00 Kiln, 1 .Q 

1)"1 Imn-59 U -0.00336 4-0.0657 0.09YS 1.00 pc i /g  I .o 



ENVl RONMENTAL 
PHY5ICS, INC. 

A General Engineering LabOr3lor:es, Inc. Affi/iale. 
ENVl RONMENTAL 

PHY5ICS, INC. 

A General Engineering LabOr3lories, Inc. Affi/iale. 

Client: Kaiser Hill Company. LLC 
Rocky Flatr Envimnmcnni Tech. Si[c 
Bldg. 88 I 
Goldcn. Colorado B W O X M M  

Envimnmcnml svnplu h p i d  (D) Turnaround 
Contxr hlr. Virgtnc Jd&a 

Projea Dacription: 

oc: KHc000797 Rcpon ~ I C :  Febru~y 24. 1998 Plgc 1 of3 -- 
Samqlc ID : 98A0621-007.011 

~ 

P m m t t u  Qualifier Result DL RL Units DF An l l y s  Date r ime Batch bf 

1.00 pci/g 1.0 0.97 1 4- 0.156 0.081 I J 
U 
U 
U 
U 
U 
U 

U 
U 
I 

U 
U 
U 
J 
U 
U 
U 
U 
U 
U 

0.0123 
0.0395 
0.353 

6.0456 

0.041 I 
26.7 

-0.00 1 57 
aOJ 27 
0.853 

1.49 
am94 

-0.0178 
90374 

0.469 
1.27 

-0.00698 
0.0675 

-0.00929 
0.039 I 
0.0139 

a0198 

4- 0.0240 
4- 0.a366 
tl- 03 I6 
4- 0.1 I4 

+I- 0.v-2 1 
+I- 0.03 3 6 

+/- 3.10 
if- 0.w3 
4- a0264 
4- 0-142 
if- 0.30s 
4- 0.196 

4- 0.0200 
it- 0.0183 
+I- 0.06 11 
4- 1.34 

if- 0.ms 
+I- 0. I32 
4- 0.02 I 0 
+I- 0 ws 
4- 0.0462 

0.0434 
..- 0.0415 

0.595 
0.202 

0.0408 
0.0570 
0.382 

0.0388 
0.0490 
0.0746 
0.172 
0.3 56 

0,0334 
O.MSl 
0.0397 

135 
O.MV 
0.136 
0.0364 
0.0957 
0.0829 

0.100 pci/; 
1-00 pCi/g 
1.00 pCi/; 
I .Go pc;/g 
1.00 pciig 
1.00 pcig 

0.100 *ill: 

1-00 p o g  
1.00 pcrig 

0-aw pcvg 
1.00 pcilg 

0.700 p c i g  
1.00 pCil: 
1-00 pCi/g 
1.00 pCilg 

0.500 pCi$ 

1.00 pG/g 

0.100 pCi/s 

0.100 pG/g 
(1'00 pc i lg  

1.00 pcis 

1.0 EJE 0317198 1024 116681 I 
1 .O 
1 .o 
I .o 
I .a 
I .o 
1 .a 
I .o 
I .o 
I .o 
1.0 
1 .o 
I .O 
1 .O 
1.0 
1 .o 
1 .o 
I .a 
I .o 
I .o 
1 .O 

' a  

Comments: 
Cr-S 1 and Eu- I S j  no( quantified due to inttrfcrmce. 

. 
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E hi VI R 0 N M E NTA L 
PHYSICS, INC. 

6E L MKK'I'NG / AC;C;'I'/ 0 U A L 

Ctienr: U.scf Hill Compnny. L.L.C. 
Rocky Fluu Environrncntal Tcch. Sict 

Bldg. 881 
Galdcn. Caloroda 6&02-W% 

Envimnmr;ll rnrnplw Rapid (D) Turnaround 
Conrau: Ms. Virgcnc Idckcr 

Rojcct W p x i o w  

oc. KH-7 Rcpon Dart; RbaW 24.1998 h g e  3 of 3 

Sampk ID 98A0621-Mn.UI 
- - 

hf = Method Method-Description 
- 

. 



MAK. -1b' YO(MONJ 1S:UY 

E NV i RON M EN TA 1 
PHYSICS, INC. 

'[EL: 8U3 7bY 737bT3UZ8 

ENVIRONMENTAL PHYSICS, INC. 
A General Engineering Laboralories, Inc. ATFilrm. 

r .  L 

--- CERTIFICATE Of ANALYSIS 

QC S u m m q  Rcpn 

P q e  ! OL cc: KHc000797 Lob. Sample LD: 980131-15 Rrpan Dare: Fcbrunry 24, 1998 

SampWPommeter Batch NOM Snmple Qupl QC h J t ~  RPD% h n g e  Analysr Date : 
RadioIog+al 
QC487526 BLANK 116681 

Cesium- 1% -0.w651 pci/p U B  0'-117/90 
Cesium-I 37 400793 p c i g  
Accuncy, Acrinium-228 mxdx pcvg 

Arcunrcy. Andmany-19% 0.0146 p c i g  
Accuracy. Andmony-125 ~ 3 2 s  p m g  

Accuracy. Barium-133 0.0168 pCVg 
ACKUW. Barium-1JO 0.0514 pCi& 
Acmruy. Beryllium-7 0.0967 pCYg 

ACCUFJE~. Bkmmh-214 0.0300 p C i s  

Accuncy, Amendurn-2: 1 0.0356 pCi/g 

A w n c y .  Bismurh-212 0.103 p c i g  

AcCUmcy. Mum-139 O-OllO p c i g  
Acmroy. Cuium-141 0.0lU pcilg 
Arhlracy, G?fiurn-~44 0,072 t pa/g 

Accuracy, Cesium-136 0.0221 p c i 5  

A c c u ~ .  Chmm-urn-51 a m  pcilg 

ACN-, Cobalt-56 0.0160 pciig 
AcanCy. Coat-60 0.0145 pci/g 
hcuncy,  Europium-152 0.0344 pcvg 
Acaumcy. Eumpiml% 0.0414 pci/g 

hccuncy. Iridium-I92 0.0119 p c u g  
Accuracy, Iron49 0 . m  F i g  

AKurJcy. h.lWlgMUC-% 0.0137 pcig 
Accuracy. Mercury-203 01llU pCY3 

A C ~ m c y .  Niobium-94 0.0135 p c i g  
ACCUTJ~~. Niobium-95 0OI.u pciig 

e 
kcur;~y. Cesium-!% 0.0142 pCd$ 

ACCunuy, cesium-137 0.0163 pCis 

A r C 0 - s  Cobslt-56 0.0143 pCifg 
Accuracy, Cobalt-57 O.M)902 pCVg 

Accuracy. Europium-155 0.0342 pCils 
A c a n ~ .  I 0 d i ~ ~ -  I3 I 00195 

Accuncy. Lud-212 0 3 7 6  F i g  
Acrur~cy. h d - 2  IO 0.0426 pCJ3 

ACCUCI~Y. Neodymium- 147 0.107 pCVg 
A C C U ~ J E ~ .  Nepf~niurn-239 0.0676 pCi/s 

\ ~ccumcy. Paassiuma 0.185 pCi1.g 
Accuracy. Romethium- 144 0.0134 pCVg 

e.  I i.' 
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ENVIRONMENTAL 
PHYSICS, INC. 

ENVIRONMENTAL PHYSICS, INC. 
A General Engineerirg f aborJtorres, lnc. Affiilhrt?. 

CERTIFICATE OF ANALYSIS --- 

QC Summary Repon 

Pmj- Deruiption- fi*rDnmcnrd sampla Rapid (D) Turnaround 

cc: K H c m 9 7  Lab. S m p k  D: 980231-1S RCPM Dote: Febmvy 14. 1998 a g e  2 0 f 6  

SompJe/Parrrmcrer Type NOM Sarnplc Quai Qc Uniw RPD% REc% Range Analyst Dace Ti. 

A c c u ~ ~ E ~ .  Pramerhium-146 0.0155 PCVE B E  02'17198 14 

~ccuncy. Radium-336 0.0300 p C i g  
Arwrjcy. RfKfium-228 0.0648 pcilg 
Accuocy. Rurheniurn-106 0.11s p c i g  
A~xa~ncy. Silver-1 10M O.Ol20  p c i g  

A C C U ~ .  'Ibrlliu~n-208 0.0210 pCilg 

Accuncy.Tin-113 0.0154 pcis 

Acamcy, Ytoium-88 0.0121 pcifg 

Azcur;lcy. Zirconium-95 0.0211 pci ig 
Actinium-228 0.0437 pcill: 
hmeridu 117-24 1 0.0ooJos p c i s  
Antimony-17,4 -0.00115 p c i g  
Antimony- 195 -0.006ag pcig 
Barium-133 -0.00473 p c i g  
Barium- I40 0.0158 pCig 
Beryllium-7 0.0373 pCig 
E ismuth-2 12 0.00765 pCig 
Binnuth-214 0.0152 pcilg 
Cerium-139 -0.0175 pCVg 
Grium-141 d.Ol?S pOlg 
Cerium-1 44 -0.00779 pcis 
Cesium-136 -0.00195 p c i g  
Chmmium-5 I 0.0144 pcilg 

.4ccuncy. sO&um-??, 0.0148 pGd$ 

Acn~mcy. fhorium-234 0.60.5 pCifg 

Accorpcy. Urrm'um-235 O.Qn5 pCi/g 

Accumy. zinc&- 0.0271 pCi/g 

C0balC-S6 -0.000161 pCVS 
cOwT-57 O.OO0820 pCilg 
Cobalt-58 -0.OOW pCil3 
Cobol t-60 o.oooo54o p a r :  

Europium- i 54 -0.001 14 pci/g 
Europium- I52 -0.OOi33 pCilg 

Europium 1-55 0.W971 p C i g  
Iodine- 13 i 0.00717 pCif3 
rridium- I 92 0.001-45 pCi/g 
Iron-S9 -0.0325 pCig 
Lead-2 12 0.0236 pCi/s 
Lead-? I4 0.00160 pcis 
Manpnuc-54 -0.00986 ,ag 

-5 'Y 
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ENVl R O N M E N T A  L 
PHYSICS, INC. 

ENVIRONMENTAL PHYSICS, INC. 
A Generat Enginecring Laboratories. hc. Affiliate 

CERTIFICATE OF ANALYSIS --- .-_- - -__. 

hj, I)acripaolx Envimnmcnd u m p l a  Rapid (0) Turnaround 

b b .  S J ~ T I ~ ~ C  ID: 9802251-15 Repon Date Fcbruary 24. 1998 R g e  30 '  cc: KHc000797 

Mel-Cliry-Ul3 
Neodymium-147 
Nrpmnium-?39 
Hiobiu m-94 
Niobium95 
Poturium-40 
Pmmahium-14J 
Romerhium-I46 
Radium-226 
Radium-928 
Ruthcnim- 106 
Silver-1 1 OM 
Sodium-22 
Thdl iu rn-208 
Thorium-734 
Tin-1 13 
umum-235 
Yttrium48 
ZincdS 
zirconium-95 

Cesium-lW MI& 
W487S29 98023 1 -23DUP 1668 I 

Cesium-137 0.00-73 
Accur;lE)I, Acti~ium11R 032.5 

tl2X 

,717 

o.mx 
a111 
0.0569 
0.295 
0391 
0.710 
0.291 

0.0373 
0 0804 
0.236 

O.oC93 
0.1 IS 

0.045; 
0.41 I 

O a j Q I  

-0.90583 pcilg 
-0.0224 pCi/g 
-OB226 p u g  
-aoO~D- pG/g 

0.00 pCilg 
0.254 pciig 

0.00129 pG/g 
d.MSM pcig 

0.0132 pCig 
a0437 pcils 

0.00961 pCis 
0.0114 pcvg 

-0.000342 pCVg 
0.0183 pCi3 
0.146 p c i g  

-0.00802 pc i g  

0.0110 pcug 
6.00111 p c i g  

0.0738 pCil5 

0.00718 pCilg 

0.00 
0.00 
4.34 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
63.9 
60.0 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



ENVr RONMENTAL 
PHYSICS, INC- 

ENVIRONMENTAL PHYSICS, INC. 
A General Engineering Laboratories, Inc. Aifiliate. 

- 
CERTIFICATE OF ANALYSIS -. - _- 

QC S u m m q  Rcporr 

Project Duc~iptiaac Environmnul samplu RopiJ (D) Turnmud 

0.0284 
0.0439 
0.0423 
0.1 16 
0.140 
0.1s1 
0.1 17 
0.0309 
0.099 1 
0.11 4 

0.34 
0.(5156 
0.0439 

0.117 
0.041, I 
0.0623 
273 

0.04 13 
0.0565 
0.2991- 
0.325 
0 3 4  
0.0420 
0 os IO 

a-fi I 6 

a110 
2.a1 

O.MYS 
0.74 
0.0377 
0.1 13 

0.0843 
I 23 

0.03 83 
-0.00937 
0.0181 
0.141 
-0360 

I .x 

o . a z  

0131S7 pC i 5  
0.0241 pCi/g 
0.0253 pCi/g 
0.0664 pcilg 
0.0834 pCi/g 
0.0964 p C i ~  
0.0625 pCUp 
0-0'9 pcvg 
0,OSQo pcvg 
0.m pci/s 
0.181 pCi/g 
0.0186 pCilg 

0.387 p C i g  
0.0425 p a p  

0.112 p c i g  
0.0'2 pcvg 

1.83 p c i g  

0.158 p c i g  

0.0231 pci/g 

1.19 pciig 

0.020s pcllg 

0.0601 p c i i g  
1.59 pCilS 

-0.oos91 pci/g 
-0.00813 p c i g  

0.0339 pCi& 

0.0236 Qcdg 
0.0269 pCi/g 

0.311 pCi/g 
0.196 pCVg 

0.0298 pCifg 
0.0816 pCig 

0.0273 pC2g 
0.131 pCi/g 

0.0566 pCilg 

-0.0339 pCVg 
0.0274 pCi/,o 
0.0861 pCi/g 

0.681 p C i g  
-0.131 pcii, 

am 
0.00 
0.m 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
217 
253 
am 
'330 
0.00 
0.00 
0.00 
0.00 
3 3 4  
0.06) 
0.00 
M). 0 
4 . 9  
0.00 
0.00 
0.00 
38.4 
200 
0.00 
0.00 
0.00 
0.00 
0.00 
15.0 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
59.0 
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ENVIRONMENTAL 
PHYSICS, INC. 

t.' 'I'LL: 8U3 7bY 737bt4U28 

CERTIFICATE O f  ANALYSIS 

QC Summary Pepon 

ENVIRONMENTAL PHYSICS, INC. 
A General Engineerrng Laboratories, lnc. Affiliate. 

Bismurh-214 
cerium- 139 
Cerium- I4 I 
Cerium-14 
Cesium-1 36 
chromium-s 1 
Cobdt-S6 
fibtllt-57 
Cobnlt-58 
Coblt-66 
Europium-151 
Europium-154 
Europium-155 
Iodine-131 
Iridium1 92 
Iron-59 
h d - 2  12 
te7d-214 
M ~ D I x s c - ~ ~  
M ~ C U V - ? ~ ~  
Nec~lymium- I47 
Ncpw niu rn-23 9 
Niobium-94 
Niobium-9S 
Poprrium40 
Promahium-t~ 
Promahiurn-146 
Rndium-226 
Radium-22S 
RUlhcnium-106 
Silver-I IOM 
Sodium-22 
Thdium-108 
n'ton'urn-34 
Tin-I 13 
Uranium-235 
Y rtriu m-88 
Zinc& 
Zirconium-95 

0.97 1 
0.0342 
0.0604 
-0.0703 
-0.107 
-0.1 15 
0.0336 

-0.00635 
0.03 05 

4.023 
0.0 I M 
0.009 14 

0.1'3 
0.0566 

0.000 103 
0.00438 

1 .X  
1.18 

0.0328 
0.0468 
0.0640 
-0.097d 

O.OM3572 
-0.0190 

11.9 
-0.0 I 28 
-0.03& 
0.97 I 
113 

0.3U 
-0.0219 

-0.00563 
0.520 
3.39 

4.00313 
0 . 9 5  

0.016) 
0.006 18 
-0.&96 

U S  116681 

0.w p c i g  

00213 p c i g  
O.CO778 pCilg 

-0.OSS6 pcj4 

4.0181 pcilg 
-0-7 pcilg 

-0.0215 pci/s 
0-0181 pG!g 

0.000536 G i g  
4.00871 pCJs 
0-0653 pCis 
-0.0471 p c i g  

0.m pcug 
0.0184 pcvs 

-0.W834 pcilg 
-0.0303 pa/g 

1-61 pCVg 
1.1s p c i g  

0.0310 p C i g  
0.00 pcilg 

0.493 pCi& 
-0.00420 G i g  
0.00513 pciig 

25.4 pcilg 
0 . a 9 5  P f i g  

-0.M274 p C i g  
0.00960 pCilg 

1.59 p a 5  
0.0836 pCi/g 

0.965 pcilp 

-0.00720 p m g  
-0.0168 pcvg  

0.464 pci /g  
0.83; pci/,o 

-0.0112 pC2g 
-0.00867 pCi/g 

Q.OI61 pcilg 
0.0731 

,0.01-i9 

0.640 
0.00 
0.00 
0.00 
0.00 
aoo 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
QOO 
0.00 

(100 
26.8 
2.23 
0.00 
0.00 
D.M  
0.00 
0.00 
0.00 
14.8 
0.00 
0.00 

0.a0 
25.0 
0.00 
0. M3 
0.00 
11.4 
100 
0.00 
O M )  
0.00 
0.00 
0.00 

am 

7 (803) 556-81 71 Fax 18031 766-1 1 7 8  
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ENVIRONMENTAL PHYSICS, INC. 
A General Engineering labomrories, Inc 4ifiliare 

E N V I R 0 N M ENTA L 
PHYSICS, INC. 

Q 

-- - CERTIFICATE - ._ OF ANALYSIS 

QC Surnmvy Repon 

&Q indiwres that spik nrcovcry limiu do not q q ~ l y  whcn 
cancmmtion ercerds spike conc by a h o r  of 3 or morc 

$. 0. BOX 30712 Charleston, SC 29417 (8031 5%-9171 FJX 1803) 766-1 178 



ENVl RONMENTAL  
PHYSICS, INC. 

I; E L MKK'I'NC; / AGG'I /U U A L 'I'EL:BUJ 7bY 737b.140211 

ENVIRONMENTAL PHYSICS, INC. 
A General Engineering LaborJrories, lnc. Affiliate. 

r 

CERTIFICATE OF ANALYSIS 

Clicnc: Kaiser Hill Company. LL.C. 
Rocky Flats Envrmnmcnd T c d .  Sik 
Bldg. 881 
Golden, Colondo 8O.lOl546-4 

Envimnmend ramplcr Rapid (D) Tummund 
Conr~ct: MS. Viqene id& 

Pmjccc Ducriprinn: 

cc: KHc000797 Repon Dau* F c ~ I ~  14, I998 Page I o f  4 
-- 

S m p l c  1D : 98A0621-013 039 POO- 103 A L J d  L=b 
Ljbm :9R02251-17 
klacrix : Mix-  
Dotc Collected : O ' m 8  
D;UC Rcrnved : O'rn138 
maricy : RnuIIlu 
Collector . Chmr 

Panmeter Qualifier Rcsult DL _ _  RL Units DF Analyst Date Tlme Bsuh 5: 

Gamma PHA - 98 irenu 

Af%niurn-228 1.75 4-0306 0.130 1-00 pci/s 1.0 UB 02/17/98 1027 116681 1 

*- 

Radiological 

Americium-24 I U -0.000673 1.(-0.0971 0.173 QMO pc ig  1.0 
Anrimony-I14 U 0.0272 4- 0.0107 0 wad 1.00 pci/g 1.0 

Barium-] 33 U -0.007,63 4-dO231 0.0407 1-60 pcis 1.0 
Barium-140 U 0.118 4-0-1-17 0.256 l a 0  pc ig  1.0 
Beryllium-7 U 0.0822 4- 0.183 0.3 76 1.00 pc i l g  1.0 
Bismurh-2 12 1.00 4-0313 (L788 1.00 pciis 1.0 
Bismuth-21 4 J 0.6M I-/- 0.124 OD672 1.00 pciis 1.0 
Ctnum- I39 U -0.00159 t/-0.0145 0.0268 1-00 I .o 
Cerium-141 U -0.00190 4-0.0306 0 OS69 100 p c i l g  1 .o 
G n u m - 1 4  U -0.104 4-0.1 17 a1ss 0.500 pCIg 1.0 
Cesium-I 34 U 0.00520 +1.0.0197 0.024 0.100 pCi/g 10 
Cesium-136 u 601s +/.o.Mx 0.0361 1.00 pcicg 1 .O 
Ctsiurn-137 U 4.00839 i % O 0 . ~ 5  00363 s.oa pci/g I .O 
Chromium-51 U 0.1S1 4-0.192 a354 1.00 pcvg I .o 
CObalt-56 U 0.0188 4- 0.0197 0.036 I 1.00 pci/b' 1.0 
COhll-57 u O.c0?60 4-0.0137 0.0135 0.100 pcifg 1 .o 
a b a l r - 5 8  u - 0 m a i  + I - O . E ~ I  0.0354 1-00 p c i g  1 0  
CObpltdO u 0.00108 4- a0119 0-WOY 0. loo p c i g  1 .o 
Eumpium- I 52 U -00289 +I- 0 05 19 0.089 i 0500 pCdg 10  
Europium- I 54 U -0.0130 +l-00771 0 176 0.100 pcllg 1.0 
Europium- 155 U 0.00 4-0.1 I7 0 101 0.200 pCilg I .o 
Iocfinc- 13 1 U -0.0466 +I- 0.05X 0.0835 5.00 pais IO 
Indium-193, U -0.0153 +&00196 OD3 I7 1.00 pais I .0 

Lead-? I2 1.61 4- 0.213 0 W O  1.00 pCi/= I .o 

An u mon y- t 2S U OB036) +/-0.0535 0.0938 0.200 pCi/g 1.0 

' lmn-59 U -0.0051s +1-0.05?9 0 w39 100 pcifg 1.0 
,/ 

j i l:  P. 0. O ~ X  30712 Charlamn, SC 19.11 7 (B03) 5Sb-8171 t Fax 18031 7M-L&fj231-,7. 
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ENVIKONMENTAL 
PHYSICS, INC. 

ENVIRONMENTAL PHYSICS, I NC. 
A Ceneral Engineering Liiborarories, Inc. Afhliale. 

CERTIFICATE OF ANALYSIS -.__. 

Clrcnr- Karscr Hill Cornpony. L.L.C. 
Rocky n;lu Envlmnrnend Tech. Site 
Bldg. 881 
Golden, Colorado 30JO2-OJM 

Enviranmcnd s ~ m p l u  fbpid (D) Turnaround 
Contact kls. Virgenc 1-r 

Ptojat D a m  pccan: 

C G  KHC000797 kgc 2 a f j  

Sample ID : 98A0621613.039 

DL X U  Units DF Analyst Date Time Bnuh kl Parpmtvr Qualifier Result 

Lud-2  14 

Mmpncse-54 
Mercu ry -203 
Neodymium- 147 

Niobium-W 
Niobluw95 
Po(udum-40 
Promethium- 1 
Pmmerbium-116 
Radium-226 

Rurhenjurn-106 
Silver-l10M 
SQdiUm-?? 
Thol~ium-ZOI 
'l%~iurn-234 
Tin-1 13 
Unnium-23s 
Ytwium-88 
Z i n c 4  
Zirconium-95 

NCpUim-339 

Radium-?28 

J 
U 
U 
U 
U 
U 
U 

U 
U 
J 

U 
U 
U 
J 
U 
U 
U 
U 
U 
U 

0.719 
0.0113 

0.00W 16 
-0.145 

-0.OSJ2 
-0.00789 
0.00490 

24.7 
0.001 63 

-0.005a 
0.654 

1.75 
0.107 

O.M)311 
-0.01 54 

0.52  
0.3 12 

0.0603 
-0.00997 
0.0 I62 
-0.0148 

-0.00685 

cl- 0.131 
+I- 0.0?22 
4- 0 . a 9  
if- 0.253 
+t- 0.103 

+I- 0.02 LO 
4- 0.0286 

4- 1.68 
+I- 0.0205 
4- 0.03s 
+I- Q 124 
4- 0306 
4-0.179 
+I- 0.01 52 
+I- 0.0176 
4- 0.m9s 
4- 129 

4- 0.0223 
+i-U.IIS 

+I- 0.0 1 113 
4- 0.0577 
4-0.0513 

0.0656 
0.0152 
0.0384 
0.468 
0-171 

0.0369 
0.05 17 
0.316 

0.0371 
0.04 I9 
0.0677, 
0. I30 
0.337 

0.0336 
0.w5 I 
011390 

1.40 
0.0436 
0.203 

0.03 13 
0.091 1 
0.0725 

1.00 pcug 
0.100 pcvg 

1.00 p c i l p  
1.00 pcdg 
1.00 pwg 
1-00 pcirs 
1.00 pwg 
1.00 pcifg 

0.100 p a p  
0.100 p c i i g  

1.00 cis 
1-00 PCrJg 

QmO p w g  
1.00 p u g  

0.900 pc ig  
1.00 pci/s 
1.00 pci ip  
1.00 pcirg 

O.Jb0 pCi+ 
0.100 pci/g 
02x6 pcvg 

1-00 p i g  

I O  
1.0 El8 02/17/98 1027 116681 I 
I .o 
1 .o 
1 .Q 
1 .o 
1 .a 
1 .0 
1.0 
1 .o 
1 .Q 
1 .o 
I .o 
1.0 
1 .o 
1 .o 
I .o 
I .o 
I .o 
1 .a 
1 .o 
1 .o 

CornmtntJ: 
Eu- 155 not quantified due to interference. 

P. 0. BOX 3071 2 Charleston. SC 2941 7 ~8031556-8171 fax (803) 766-1 178 



ENVIRONMENTAL 
PHYSICS, INC. 

ENVIRONMENTAL PHYSICS, INC. 
4 Genera i Engine? ng i a born torics, Inc. A ffilia re. 

C E RT I F I CAT E 0 F A N  A LY S I S 

Cltenr: Kaiser Hill Compony. L.L.C 
Rocky Rau Environmcntnl Td. Sirt 
Bld$. 881 
Golden. Colwado 8 0 4 0 2 W  

Environmcncsl simples Rapid 0) Turnamund 
Conrmr Ms. Virqure fdckcr 

Project Dcsuiption: 

 ET KHC000797 Repon Date: ~ ~ ~ U I X Y  24. 1998 f i g e  3 of 
--- I_ 

Sample ID : 98A0621-013.039 

P. 0. BOX 3071 2 Charleston, SC 194 17 18031 55cI-8171 Fax (803) 766-1 1 7 8  
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ENVIRONMENTAL 
PHYSICS, INC. 

M K K 'I' N ti I 4 C; LP / U A L Y. I'EL:803 7bY 7376t41328 

ENVIRONMENTAL PHYSICS, INC. 
A Genera! Engineering Laborarories, hc. AKi/iare. 

CERTIFICATE OF ANALYSIS 

Rtpon Dstc: Fcbruuy 2 4  1998 Page 1 of 3 

Pamnettr Qualiner B-csUlt DL RL Units DF Analyst Date Time Batch Sf 

Gammo PHA - 98 i r m  
Rndioiogical 

Acthiurn-228 
Amuidum-241 
Anrimany- I24 
Anurnany-12s 
Barium1 33 
Barium- 140 
Bcryilium-7 

3 ismudr-2 14 
Cerium- 139 
Cerium-141 
cCtiUm-13J 
Cesium-134 
Cesium- I36 
Crtiurn-137 
Chrnmjum-51 

6 i~m~th-2 I 2 

Cobslt-56 
CObpIt-57 
Cobalt-5R 
Cohrrlr-60 
Europium-151 
Europium- I 54 
Europium- I55 
lodinc.131 
Iridium-192 

; Iron-59 
,/ Lad-212 

U 
U 
U 
U 
U 
U 
J 
J 
U 
U 
U 
U 
U 
U 
U 
U 
U 
LI 
U 
U 
U 
U 
U 
U 
U 

I34 
-0.1 10 

-0.00595 
0.0369 

0.000127 
0.0102 
0.013 I 
0.902 
0.822 

0.00674 
4.00464 
-041 10 
-0.w35 
0.0440 
6.01S7 
-0.0224 
0.0 106 

-o.oc#4€l 

0.0?73 
6.0322 
0.06 I 3 
0.1 IO 

-0.OLu28 
0.021 1 
0.034 1 

126 

0 . 0 ~ 7  

4. a170 
#-ale 
4- RU232 
4- M n 9  
4- Oa30320 
+I- ai& 
4- a 193 
+I- 039s 
+i-(1IM 

4- 60186 
+/- 0.038 I 
4- 0.130 

4- ma 
+/- a 9 8  
4- 0.0241 
4- 0.140 

+I- 0.07'27 
4- OB145 
4- Oa??Ss 
+/- 0 0741 
+I- 0.W6 
+I- 0.0770 
4- om3 
4- 0.0664 

+I- 0.W3 
4- OM9 I 

+-I- a m  

O.I* 
0.190 
0-0402 
0.1 07 
0.0477 
0.156 
0.345 
0.324 

0.08 IO 
0.03 27 
0.0663 
0.227 
0.0369 
0.130 
0.0104 
0.403 
0.0473 
0.0273 
0.046 1 
0.05 14 

0. IO5 
0.147 
0.121 
0.1 I I 

o.wo9 
0.1 IO 

0.0695 

1.00 pcilg 
0.400 pQ/g 
1.00 ped$ 

0-200 pc ig  
1-00 pcvg 
1-00 wg 
1.00 pa5 

1.00 pcug 
1.00 p w g  
1.00 p c i g  

0.100 pci/g 
la0 f i l s  
5.00 pcue 
1-00 pciig 

0.100 pa!: 
1.w p c i g  

0.100 p c i s  
0.500 p u g  
0.200 pcii: 
0.200 pcug 

5.00 @I;. 
1.00 pcu,. 
1.00 pci? 
1.00 pcils 

1.00 pCi/g 

OJOO pcig 

1.00 pci/g 

1.0 l3E 02/17/98 1028 116681 1 
1 .o 
I .o 
I .o 
1.0 
1 .o 
1 .o 
1.0 
I .o 
I .n 
1 .o 
1 .O 
1 .o 
1 .o 
I .o 
1 .o 
1 0  
1 -0 
I .o 
I .o 
1 .o 
1 .o 
i .o 
t .O 
1 .o 
i .0 
I .o 

2 
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ENVIRONMENTAL PHYSICS, INC. 
A General Engineering Laboratories, loc. Affiliate. 

EN VI RON MENTAL 
PHYSICS, INC. 

CERTIFICATE OF ANALYSIS _.- - .. 

Clicnt: Kajser Hill Company. L.LC 
Rocky Flau Environmental Tcdr. Site 
Bldy. 88 I 
Golden. Colondo 80402446.1 

Envimnmcntal ssmples Rapid (D) Tumnmund 
Conrocc Ms. Virgene Idcku 

PrOjGt Ducripcian: 

cc: KHC000797 Rrpon Date: Ftbruary 24.1498 P7st 1 of 3 

Snmpk ID : 98AC621-014.04~ - 
RL Units DF Andyst DatC Time Batch AI . _  P;lr?UlCtCS Qualifier R m l t  DL 

Lcrrd-314 J 0.900 +I- 0.155 0.0740 1.00 pCils 1.0 
Mangnnesc-54 U 6.00100 4-0.0249 0.0428 0.100 pci/g I O  E.JB 0317/98 1029 116681 I 

-A__-- 

Mercury-203 u -0.00897 +i-a0299 0.0443 1.00 pcvg 1 0 
Neodymium-147 U 0,101 4-0327 0589 1.00 pcug 1.0 
Ncpntnium-Zi9 U -0.0403 4- 0.1 17 0204 1.00 g i g  1.0 
Niobium-94 u O.mfii2 4 - 0 . ~ 0  0.0406 1.00 pcug I O  
Niobium9S U 0.0349 +I- 0.0344 0.0568 . 1.00 pCily 1.0 
Potassium4 25.0 4-2-86 a4z 1.00 pci/g 1.0 
Pmmahium-lSS u -0.000871 +1-(10727 0.039s 0.100 pCilg 1 0 
Promechiurn-1 66 u o.oo5ei +/-0.0259 0.0469 0.100 pCilg 1.0 
bdium-T6 i 0.K2 4- 0.140 D.13810 1.00 pCi& I 0 
RPdium-72R 124 +J.0.270 0.148 1-00 pCi/g 1.0 
Ruthenium-IM U 0.0870 d -0 .1 s  0.3 I4 0.800 pCilg 1.0 
Silver-1 10M u 0.00494 4- (20211 0.0376 1.00 pcus 1.0 
Sodium-22 U 0.02 19 4- 0.0275 0.0525 0.700 C i g  10 
Thallium-20fl J 0.400 4-0.0725 0.03 80 1.00 pcgg 1.0 
T h O f l U m - 2 3 1  U 0.899 4-3.09 2.07 1.00 pcils 1.0 

UrPnium-235 U 0.12s 4- 0.132 0.136 8500 pcilg 1.0 

Zjnc-6.j U -0.0327, 4-0.0711 0.1 os 0.200 pcug 1.0 

, mn-113 u -0.0001 IO +~.o.(reo 0.Q503 l.W pC3s 1.0 

Ymium-88 U -0.0188 4-0.0217 0.0356 0.100 pCilS 1.0 

Zirconiurn-9S U 0.0229 4-0.0489 0.0873 1.00 pCi/s 1.0 
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ENVIROh,.llENTAL PHYSICS, INC. 
A General Engineering laborarories, Inc. Affiliafe. ENVl RONM ENTAL 

PHYSICS, INC. 

CERTIFfCATE OF ANALYStS 

Climr: Kawr Hil l  Cornpiny. L L C .  
Rocky Flao EnvirmrncnLA Tech. Sire 
Elldg. 88 1 
Goldcn. Colmdo EW--Od64 

EnvironmmoJ r m p l a  Rapid (73 Turnaround 
Contnct: Ms. Virgcnc Idckn 

Pmjca Description: 

+- -- 
% da4 repan hns h e n  prepared and reviewal 
in occordlncc with G e m 1  Engincuing Lboncwiu 
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ENVIRONMENTAL PHYSICS, INC. 
A General Engineering Laboraiories, Inc. Affifiliare. 

ENVl RONMENTAL 
PHYSICS, INC. 

CERTIFICATE OF ANALYSIS 

Clicnc KPiser Hill Company. L L C .  
Rocky Flu Envimnmenml Terh Sire 
Bldp. 861 
Golden. Colondo 8WO1-046) 

Envimnrocatnl samples Rapid (D) Turnround 
Contnct: Ms. Vi%- lffekw 

Ptojcn Dcscriixion: 

Sample ID : 9BA0621416.05J we-- 125 5'd 

Maair :Mi= 
DXC Con& : OZW8 
D a e  Rcccivcd : 01107198 
Priority : Routine 
Collector : Client 

Lob ID : 9802151-19 

G ~ m m a  ?HA - 38 ircNir 

Ammkium-141 
Antimony- 1% 
An timny- I 3  
B sn-u m- 1 33 

E cryll ium-7 
Bismufh-112 
Bisrnuh-214 
cwium- 139 
Crn'um- 141 
Cerium- I =1-4 
Ccsium-134 
Cesium-l36 
Cesium- 137. 
Chromium4 1 

Cobalt-57 

CobJltdO 
Eumpirrm-)5? 
Europium- 1 
Europium- 1 S j 

ACrinium-'28 

BUiium- 140 

Cobal~-S6 

Cobdt-58 

U 
U 
U 
U 
U 
U 
J 
I 
U 
U 
U 
U 
U 
J 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

I33 
-0.0961 
6.00497 
-OD249 
0.0093 I 

-0.106 
0.028 8 
0.890 
0.904 

400903 
QOl8S 
0.0'2 

-OM3290 
0.021 I 
0.0583 
5.03% 
o.cQ2 1 0 
-0.mses 
-0.oO990 
0.00830 
-0.029 
0.0261 
0.0886 
0.03i8 

-0.00549 
OXO737 

\ .a 

+I- 0.268 
+I- 0. I26 
if- 0.0191 
4 0.0483 
+I- 0.0147 
+I-0.119 
+I- 0.169 
+I- O X 3  
+I- &I40 

4- 0.01 73 
4- 0.0293 

4- 0.01 85 
+/- 0.05 IS 
4- 0.0430 

t/-O.I% 

4- 0.0 I 30 
+I- O.OI97 
el- 0-02 I4 
tl- 0.0506 
+I- 0.05 19 
cl- a.0790 

+I- 0.0 I a3 

+I- 0.1 a5 

+I- omox 

d- 0.079 I 

+I- 0.0472 
+I. 1). 192 

0. I28 

0.0339 
0.080 I 
0.0390 
0.196 
0.290 
0.16 1 

0.0603 
0.0271 
O.OS56 
0.191 

0.0191 
0.0930 
0.0375 
0.335 
0.03 1 
0.0233 
0.0338 

0.9850 
0.1 18 
0.0992 
0.097 
0.03 1 3 
0.0833 
0.0574 

0.189 

0.0385 

1.00 pcvg 

1.m pcilg 
0200 pcifg 

1.00 p a 3  
1.00 p c i g  
1.00 g i g  
1.00 pci/g 
1.00 pcvg 
1.00 p c i g  
1.00 pais  

0.400 p C i g  

0300 pCils 
0.100 pCi/g 

1.00 pcils 
5-00 pCiCs 
1.00 pci/g 
1.00 pCiI3 

0.100 pci/g 
1-00 p c i l g  
0.Iao pcis 
0.500 pciig 
0.200 pcus 
0.200 p c i s  

5.00 pO/g 
1.m p c i s  

1.00 pcilg 
1.80 pCdp 

1.0 ESB 01/17/98 1030 116681 I 
1 .o 
1 .o 
I .o 
1 .o 
1 .o 
1.0 
1 .o 
I .o 
I .o 
1 .o 
I .o 
1 .o 
I .o 
1 .O 
I .o 
1 .o 
i .o 
1 .O 
L .O 

1 .o 
1 .o 
I .Q 

1 .o 
1.0 
I .o 

i .a 
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EN VI RO N M ENTA L 
PHYSICS, INC. 

MKK'I'N c; A c GI' (1 U A L 

ENVIRONMENTAL PHYSICS, INC. 
A General Engineering Laboratones. Inc. Affi1iaIe. 

CERTIFICATE OF ANALYSJS -. - .- 

Clicnt. K;4'ser Hill Company. L L C .  
Rocky Flas Envimnmcnul Tcch. Sirc 
Bldg. 881 
Golden. Calomdo 80402-0464 

Environmental samples Rapid (D) Turnlvound 

Rtpoct Datc: F c b r u y y  24. I998 

Conact :  Mr vlrgene ldektr 
Pmjecr Ducripclon: 

ct: KHCWM797 Page 2 o f j  -- 
Sample ID : 98A062 1-01 8.054 

RL Units DF Amlyst Dale Time Batch M - 
Pnrnrnctcr Qualifier Rudt DL - 

1.0 
1.0 EJB 02/17/96 1030 116681 1 
1 .o 
I .o 
1 .O 
1.0 
1 .O 

h a d - 2  14 
MJJI~UUSC-S 
Mcnsury-203 
Ncodymiuml47 
Neptunium-239 
N iabiu m-94 
Niobium-95 
Potasxiurn- 
Promethium-14 
bmethium-146 
bdium-226 
Radium-= 
Ruthenium-106 
Silver-1 IOM 
Sodium-?? 
Thallium-208 
Thorium-34 
Tin-1 13 
Umniurn-?_5 
Y tm'urn-88 
Zinc-65 
Zjmoium-95 

U 
U 
U 
U 
u 
U 

U 
u 
J 

U 
U 
U 
J 
U 
U 
u 
U 
U 
U 

1.15 
0.035.1 
0.00 

0.127 
0.0298 

0.00950 
24.0 

0.0642 1 
0.00226 
0.904 
I .33 

40694 
-0.00151 
0.00343 
0386 

-0.0144 
0.6990 

4-0anS 
5.00671 

0.0607 

o.oiao 

o.ns 

Commena: 
Hg-203 1101 quantified due IO inrerfcmcc 

4- 0.176 
+I- 0.0217 
4- 0.0337 
4- 0267 

4- 0.0984 
4- 0.0 177 
+I- 0.07?3 

+I- 2.63 
4- 0.0 I 74 
4- 0.0227 
4- 0.140 
4- 0.268 
I% 0.166 

+I- 0.0 I93 

+I- 0.063 I 
4- 118 

4% 0.015 1 
4- 0.147 

+I- 0.0 188 
4- 0.0538 
+I- 0.0638 

+/-a0186 

0.0628 
0.0368 
0.0358 
0.495 
0.181 

0.03 3 2 
0.0409 
0.306 
0.03 IS  
0.0390 
0.0603 
0.12s 
0.29 I 
0.0304 
0.0412 
0.03'3 

1-53 
O-MIS 
0.205 

0.0334 
0.0805 
0.0703 

t .o 
I .o 
1 p 
I .o 
I .o 
I I )  

1 .o 
I .o 
1.0 
1 .o 
I .o 
I .Q 
1 .o 
I .o 
I .o 



ENVlRONMEMAL 
PHYSICS. INC. 

ENVIRONMENTAL PHYSICS, INC. 
A General Engineering Ldborarones, fnc. Affili'ate. 

CERTIFICATE OF ANALYSIS 
- 

Clicn1: Kaiser Hill Con~pany. L.L.C. 
Rocky F l u  Environmental Tech. Siic 
Btdg. 881 
Golden. Colondo 80402-0464 

Envirnarncnul samples Rapid (D) Turnaround 
Conucc Ms. Virpent ldcktr 

Projm Dcscriprion: 

Plge 3 of ' cc: mc000797 

980225  I - 19' 
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ENVlPONMEKFAl  
PHYSICS, INC. 

ENVIRONMENTAL PHYSICS, INC. 
4 General Engineering Lalxxafories, Inc. Affiliate. 

CERTIFICATE OF AKALYSIS 

Cllcnt: K ~ c r  Hill Campmy. L.LC 
Rocky Flats E n v i m m n t d  Tech. Site 
Bldg. 881 
Golden. Cnlmdo 806014464 

Environmcncnl samples Rapid fD) T u m u n d  
Conua: Ms. Virgew Idekcr 

Project Dcsuiprioo: 

1 
U 
U 
U 
U 
U 
U 
J 
J 

U 
U 
U 
U 
U 
U 
U 
U 
U 
v 
U 
U 
IJ 
U 
U 
U 
C 
J 

0.862 
-0.00721 
-0.01 I9 
0.0 i 95 

-0.00970 
-a0608 
-0.0015 1 

0.547 
0.498 

-0.0107 
0.0121 

0.00890 
0.0102 

-0.067 I 
a0110 
-0.1 Id 

-0.00873 
-0.00276 
6.003 I d 

0.0 I90 
-0.0262 
-0.0 108 
0.0167 

-0.0 I77 
0.0 Io0 
0.0165 
0.799 

+I- 0.30 
+!- 0.0199 
it- 0.0274 
it- &om 
4- 0.0170 
+/-a133 
+I- Qzod 
4- 0.351 
+I- 6.126 

+I- 0.0 1 48 
4- 0.03 17 
+I- 0.0984 
+I- 0.0 197 
+I- 0.0693 
4-O.MI9 
4- 0.197 
4- 0.076 I 
t/- 0.01 13 
if- 0.0243 
if- 0.0201 
4- 0.0s33 
+I- 0.07 1 9 
4- o.oss0 
+I- o.os64 
4- 0.0 I RS 
14- 0.0543 
+/- 0.1 18 

0.137 
0.0478 
0.0380 
0.09W 
O.Qj90 
0.736 
03 23 
3294 

0.0798 
0.0247 
0.0557 
0. I72 

0.0359 
0. I07 

0.610G 
0.3 19 

0.o.Wo 
0.0206 
0.w11 
0.W16 
0.0860 
0. I 19 
0.0838 
0.Q979 
0.0337 
0.0983 
ODs65 

13 UB 02/17/98 1031 116681 1 
I O  
10 

1 .o 
1-0 
I .!I 
1.2 
1.3 
I .3 

I .@ 
I O  

I .a 

I .e 

I .a 
l e  
i .a 
I .O 
1 0  
I O  
I O  
1 0  
I .o 
i a  
I .a 
I O  
t .O 
! .U 



E NV 1 R 0 NM ENTA 1 
PHYSICS, INC. 

ENVIRONMENTAL PHYSICS, INC. 
A General Engineering Laboratories, Inc. Ar/;/;Jtc. 

-- CERTIFICATE OF ANALYSlS 

Clienr: h s c r  Hill Company. LLC 
R K ! ~  Rats Environmental Tech. Sitc 
%IUS. 8gl 
Golden Colorado 80401-OSM 

Enwonmend wrnplrs Rapid (0) Tummnd 
Coma: MI. Virgent I&tcr 

Pmjcci Dcscripaon: 

J 
U 
U 
U 
U 
U 
W 

U 
U 
J 
1 
U 
U 
U 
J 
J 
U 
U 
U 
U 
U 

0599 +I- 0. I 11 
0.0233 4- 0.0293 

do0 tJ- 0.0341 
4-17:! +/.a288 
0.0472 4- 0.0889 

-0.0123 +I- 0.03 14 
23.1 +l-225 

4.014 +I- 0.0220 
0.00955 t/-QQ24c) 

0.498 +I- 0.126 
O.MZ +I- 0230 

4.0301 +/-OD239 
-0.00399 4-0.0257 

0265 +/-0.0599 
0.606 +LOA87  

0.00307 +I- 0.0227 
0.0953 4- 0.1 12 

-0.OIW +I- 0.019s 
-0.odZO 4- 0.0661 
0.034 I +I- 0.w24 

am d-aom 

o.m + / . o m  

Commcnrs: 
Hg-743 not quantified duc to inruftnnce.  

Nb-94 not quanrificd due Io low abunrlance 

0.0662 

0.03S7 
0.490 
0.159 

0.03 83 
O.WS9 
037 1 

0.0364 
0 . M  
0.0798 
0. I37 
0332 
0.0376 
0.0459 
0.0366 
0.490 

0.6433 

0.03 I2 
0.0960 
0.0789 

0.0378 

. 0.197 

10 
1.0 EJB 02/17/98 1031 116681 1 
1 .a 
1.0 
1 .O 
I .o 
1 0  
1 .o 
1 .O 
1.0 
1 .o 
1 .O 
I .O 
1 .o 
1 .o 
1 .o 
1 .O 
1 .o 
1 .O 
1 .o 
I .O 
1 0  
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ENVl RONMENTA L 
PHYSICS, INC. 

'I'tL:8U3 769 7 3 7 b + 4 0 2 8  

ENVIRONMENTAL PHYSICS, INC. 
A General Enginwins Laboratories, Inc. /lffilia(e. 

CERTIFICATE OF ANALYSIS --- 
Clienc Kniscr Hill Cornpsny. LLC 

Rocky Riu Envimmenul Tech Sitc 
Bids. E81 
Goldcn, Colorado WO'2-6164 

Environmenmi wn;pla Rapid (D) Turnround 
Contoa: MS. Vlrgcnc Idch 

Projat Daaipion: 
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- -  

e Jp. cry. .-. 4&,- ~ ENVIRONMENTAL PHYSICS, INC. - 
A General Engiiieerlrlg Laborarories, lnc. Afflliare. 

E N V l R O N h G A L  
PHYSICS, INC. 

CERTIFICATE OF ANALYSIS - -- 
._ 

Clicnr. Kaiser H ~ l l  Company. LL.C. 
Rocky Fl3u Environmcntnl Tech. Sire 
€3 Idg. 88 I 
Colden. Colondo 8aQoza46J 

Environmeoul r m p l u  Rnpid (0) Tumnround 
CofUlctr klr. Virgent !deter 

kcripclan: 

=: KHc000797 Repan Darc: February 14 1998 Rge I oe 

Sample ID :98A0621-00S.015 WB- 112 6.4 
L;b ID 98022.51-21 

Gamma PnA - 98 i t e m  
Actinium-128 
Amm'cium-24I 
Anthony- 124 
h r i m n y - 1 3  
Buium-133 
Bsriurn- la 
Beg ilium-7 

Bismurh-2i4 
Cerium-139 
Ccriu m- 14 I 
cerium-144 
Ccsium- 134 
Cerium-1 36 
Cesfum-137 
Chmmj urn- 5 I 
Cobel1-56 
CObafbS7 
Cow r- SB 
Cobalt40 
Europium-1 52 
Europium- 1 SJ 

B J S m a - 2  I2 

Eumpium-. IS5 

U 
U 
U 
U 
U 
U 

J 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

2 7 2  M-0.448 
a03 14 +I- am I 

0 . m s  +/- 0.02 IO 
om-9 +LOo.0J69 

-a00475 + ~ n m n  
-0.0209 4-0.124 
o.om +I- a175 

1.71 If-03.11 
a671 +I-0.118 

0.00670 4- 0.6173 
0.019 1 +I- 0.0363 
-0.110 4- 0.171 

-0.0103 +/- 0.02 I-t 
4.0 183 +/- 0.Q-01 
-0.O21J +I- 0.0186 
0.0543 +I- 0.190 

-0.00467 +r-o.o111 
-0.00587 t!- 0.01 65 
-0.0075 1 t/- 0.0 I96 

0.0 I 01, 4- 0.020 I 
-0.00776 4- 0.05 14 

0.0lJc) +/-00611 
0.00 4-0.0878 

-0.00385 4- 0.053 1 
-0.00359 4- 0.01 75 
0.m22 I 4- 0.05 14 

79% M-0.338 

0.1 19 
ala 

0.0366 
0.0795 
0.0377 
0215 
0.296 
0.252 
0.063 
0.0294 

* 0.0597 
0. I99 
0.03 13 
0.0856 
0.0301 
0.332 

0.035 I 
0.w2 1 
0.0325 
0.0396 
0.0879 
0.106 

0.0996 
0.0907 
0.0301 
0.0764 
0.054t 

1.00 p a s  
0.400 pci/g 
1.00 p a s  

0.200 pcilg 
1.m p c i i g  
1-00 pci/g 
1.00 pcilg 
1.00 pci/g 
1.00 pCi& 
1.00 pci/g 
1-w pc% 

0.500 pci/s 
0.100 p c i g  

1.00 pwlg 
5.00 p a g  
1.00 pcilg 
1.00 pci/g 

0.100 pCi/g 
1.00 p c i i g  

0.100 pcvg 
0.500 pC?g 

0.200 pci/g 
5 0 0  pci/s 
1.00 pCYg 
1.00 pciip  
1 . 0  pcil: 

0.700 pCi/3 

1.0 EJB 07_/17/98 1031 116681 I 
1 .o 
I .O 
1.0 
I .o 
I .o 
1 .O 
1.0 
I .O 
1.0 
I .O 
i .O 
1.0 
1.0 
f.0 
1.0 
I .o 
I -0 
I .o 
1.0 
I .o 
1.0 
1.0 
I .o 
I .o 
I .o 
I .o 
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ENVIRONMENTAL PHYSICS, INC. 
A General Enqineerirlg Laboratories, Inc. Affili~re. 

ENVIRONMENTAL 
PHYSICS, INC. 

-- CERTIFICATE O F  ANALYSIS --- -. 

Clienr: ffiser Hill Company. L-L.C. 
Rocky n3r.s Environrncniol Tech. Sice 
Bids. 881 
hldcn. Colondo 804024464 

h4ronmcntd smpiez b p i d  (D) Turnjmund 
Conrom his. Virgenc Idckcr 

Projcct Descriptiw 

J 
U 
0 
U 
U 
U 
U 

U 
U 
J 

U 
U 
U 
I 
U 
U 
U 
U 
U 
U 

0.763 
0-0164 
0.00 

0.0137 
0.00 

-0.00837 
o-ozjs 

14.6 
0.0 I7 1 
0.00867 

Z72 
-0.0672 
0.0134 

0.00457 
0.838 
0.775 

0.0104 
0.0739 

-0.0#550 
-0.00539 

&US6 

a m  

4- 0.133 
4- 0.0462 
tf- 0.0318 
4- 0.246 
+I- 0.159 

4- 120189 
4- 0.0196 
4- 218 I 

4- 0.0186 
4- 0.0232 
4- 0.1 I8 
4- 0.448 
+I- 0.167 

+I- 0.0174 
+I- 0.0219 

+I- 0.108 
+I- 0.930 
t/- 0.0261 
+/- 0.1 A3 
4- 0.01 78 
+I- 0.a529 
+I- o.ws2 

0.0616 
0.0324 
0.04 1s 
0.435 
0.181 

0.03 17 
0.0454 
0.193 

0.0329 
0.0396 
0.0625 
0.1 19 
0285 

0.a310 
0.0379 
0.0317 
0.947 
0.0396 
0.214 

0.03 14 
0.0777 
0.0673 

1-00 p c i l g  
0.100 p c i s  
1.00 p r i g  
1.00 pciig 
1.00 p a / 3  
1.00 p a g  
1.00 pcvg 
1.00 P C i $  

0.100 p c i g  

1.00 *is 
1.00 p c i g  

a m  p c i g  
1.00 pci/g 

1-00 p a g  
1.00 p c i g  
1.w) pa: 

0.500 p c i g  

0.200 p c i g  
1.00 pcus 

0.100 

0.700 pcilg 

0.100 pCj/g 

1 .O 
1.0 WB W17/98 I032 116681 1 
I .o 
I .o 
1 .o 
I .O 
I .o 
I .o 
1 -0 
I .o 
1 .D 
I .o 
1 a 
I .o 
1 .o 
1 .o 
1 .o 
10 
I .o 
r.0 
I .o 
10 

MI HASL 300 

- 9 R ~ - 1 - 9 1 -  
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ENVIRO~MENTA L 
PHYSICS, INC. 

'I'EL:8U3 7bY 737bt4028 

ENVIRONMENTAL PHYSICS, INC. 
A General Eoginccring Laboratories. Inc. Afitiare 

- CERTlFlCATE OF ANALYSIS 

CI i en[: lCliscr Hill Company, L.LC. 
Rocky f lo ts  Environrnenrjll Tcch. Si= 

Goidsn. Colorado 80402-CM64 

Envwnmcnlal umpks  Fbpid (D) Turnnround 

81d~. 881 

C o n r o c  Ms. Virgenc Idcker 
ROJCCL Desrriprion: 

cc: KHc000797 Rcpon Dau: FFbnrary 7-4. 1998 Pace 3 cf 3 
- 

Sample ID : 9 8 A 0 6 2 1 ~ . 0 1 S  

bf = Method bIcrhod-Desdpdon -- 



EhVIRONMENTAL 
PHYSICS, INC. 

ENVIRONMENTAL PHYSICS, INC. 
A General Engineering L aborarories, Inc. Afiiliare. 

CERTIFICATE OF ANALYSIS 

a u n t :  Kaiscr Hill Company. LLC 
R o d y  R ~ u  Environrncntnl Tech. Site 
Bldg. 881 
Golden. Colondo 8fk02-0464 

Envirwtmcnld samples Rapid ID) Tumar~und 
ConuCC Ms. Virgenc ldeka 

Projest Descripion: 

Rndiologicd 
Gamma $HA - 98 i rcm 
Adnium-228 
Americi~m-Z41 
Antimony- 124 
A nci mony- I 25 

B nfiam-140 
B~ryll im-7 
Bismuth-21 2 
Bismuch-2 14 
Cerium- 139 
G r i u m -  i 4 i 
Cerium-1 J-1 
Cesium- 134 
Cesium1 36 
Chiurn-I 37 
Chromium5 1 
Cobali-56 
Cobalt-57 
Cobfllr-5R 
Cobalc-60 
Europium-1 5' 
Europium- 154 
Europium-1 55 
Iodine- 1; 

lmn-59 

Bmhm- 133 

Iridium-192 

Lc;rd-ll2 

u 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 

I58 

-0.0297 
0.0536 

0.00565 
4058 1 
Q253 

1.16 
1.22 

0.011$ 

4.03S4 
0.0065 I 
-0.os90 
0.013 I 
-0. I96 

-0.0638 
-0.00263 
-0.0337 
-0.00669 
-0 cow7 

0.107- 
0.00 

0.048 1 
-0.0 I 61  
0.0354 

1.71 

a0179 

a0473 

+1- O.dS6 
4- alss 
4- 0.ws 
+I- 0.1 03 
4- Q E l d  

+I- 0268 
+I- 0.597, 
if- Q Z R  

4- 0.03'10 
+I- 0.0665 
+I- 0.213 

4- 0 . W  
+I- 0.106 
if- 0.0439 
+I* 0.399 

4- 0&66 
+I- 0.0282 
H -  o.ws0 
+I- 0.w I I 

+I- 0. I 25 
+I- 0. 126 
+I- 0.2 I6 
+I- 0. I 1.r 

+I- 0.0386 
+I- O.(wSJ 

+I- 0.250 

cl- 0.148 

0.109 
0.256 
0.0794 
0.189 

0.08 16 
0.471 
0.576 
0 . S  I 
0.141 

0.0572 
0.1 19 
0.392 
0.069 1 
0- 188 

0.0789 
0.667 

0.07 17 
om99 
OB742 
0.0633 
0.186 
0.241 
0. 'OS 
0.109 
0.0643 
0. I77 
0. IO7 

1.00 p c i g  
0.m p w g  
1.00 pa/; 

0.200 p a l p  
1.00 pciig 
1.00 p c i g  
1.00 pcvg 
1-00 p c i g  
1.00 pcis 
1.00 pc i g  
1-00 pcilg 
0500 p c i i g  
0.100 p c i g  

1.00 pciig 
5.00 pcilg 
1.00 p c i g  
1.00 pcjry 

0.100 pci lg 
1.01) pCVs 

0.100 p c i s  
0.5m pcvs 
0.100 p c i g  
0.100 pCYg 

5.00 pcJg 

1.00 p c i ;  
1.00 pCi1s 

I .OO pCilg 

1.0 U B  0317/98 1033 116681 1 
I .o 
1.0 
I .o 
1.0 
1.0 
I .o 
I .o 
1 .o 
I .o 
1 .o 
1.0 
i .0 
I .o 
1 .o 
1 .O 
i .O 
i .O 
I .o 
1 .o 
:.o 
I .O 
I .o 
I .Q 
1 .0 
I .0 
I .o 
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ENVIRONMENTAL 
PHYSICS, INC. 

ENVIRONMENTAL PHYSICS, INC. 
A General Engineering f aboratories, Inc. A(fi(iace 

- CERTIFICATE O F  ANALYSIS --- 
Clicot: ICljscr Hill Gnnpany. L.LC 

Rocky Rats Environmcnrnl Tcck Sire 
HI&. 881 
Golden. Col& 80402-0164 

Envimmmcd iampiu bptd (D) Tu- 
Conwn: MI'. Virgmc I&kcr 

Rojtcr  Dcscnprian: 

Rge 7 o f I  Rcpon Dscc: Fehwy 'L4.1998 cc: KHC000797 

Sampk ID : 98ho611-004.012 

Lepd-2 1 1 
Manganese-54 

Neodymium- 147 

Nio bium-94 
Niobium95 1 

Porstsium-4 
Pmmcchium- 144 
Promuhiurn- 146 
Radium-22.6 
Rad ium-228 

. Rutheniurn-IO6 
Silver-I IOM 
Sodium-33, 
Thdlio m-208 
Thori u 131-234 

Umdum-235 
Y tttium-8% 
Zi n c-65 
Zirconium-95 

. Menwy-103 

NepCunium-UP 

Tin-1 I3 

Comments: 

U 
U 
U 
U 
U 
U 

U 
U 

U 
U 
U 
J 
u 
U 
U 
U 
U 
u 

1-01 4-0.214 
0.0257 4- 0.0453 
0.0492 4- 0.06 13 
0.1 IO 4- 0.556 
0.0799 d-O.2Tl 
4.0 130 4- 0.0392 
0.0134 4- 0.05157 

23.1 +/-180 
0.0339 + O B O S  
0.0284 t/- 0.0489 

122 4- 0.948 
I38 4 0 . 4 5 6  

-0.147 +I- 0395 
-0.0300 +I. 0.0330 
0.0324 4- 0.0455 
0-582 4-0.133 

0.0817 4.107 
-0.0495 +/*oo.w77 
11187 4-0.238 

-0.007Zz 4- o.oJ23 
0.0188 4- 0.1U 
0.1 IS 4- 0.131 

0.133 
Q0796 
0.0745 

1.60 
o x o  

0.0673 
0.0082 

Q630 
am& 
a..Q9Oo 
a 1 4 1  
0.39 
a506 
013665 
0.0864 
0.0149 

2-25 
0.08 I I 
a423 
0. w-43 

0.15s 
0.168 

1.00 pCi/g 
0.100 pCi/g 

1.00 p c i g  
1.00 pcifg 
1.00 p w g  
1.00 pcilg 
1.00 pcirg  
1.00 pcilg 

0.100 P G i g  
0.100 pcig 
1.m pas 
1.00 pCilg 

0.800 pCi/g 

0 . 7 0  pCig 
1-00 p u g  

1.00 pcug 
ID0 pcifg 
1.00 p c i g  

0.500 p c i g  
0.100 pcig 
0.m pG/g 

1.66 cis 

I .o 
1.0 EJB W17/98 1033 116681 1 
1 .o 
1.0 
1 .o 
I .O 
1 .O 
1 .O 
1.0 
I .o 
I .o 
1 .a 
I .O 
1 .o 
I .o 
1.c 
I .o 
1 .o 
1 .O 
I .O 
I .a 
I .o 

Eu-I55 noc qumnrihrd due ta inkrfcrcnce. 
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E NVI R 0 NMENTAL 
PHYSICS. INC. 

ENVl RONMENTAL PHYSICS, INC. 
A General Engineering laboratories, Inc. Af(;/kte. 

_I_- 

CERTIFICATE OF ANALYSIS 

Clicnc Kaiser Hill C a m p y ,  L L C .  
h c k y  Rots Enviranmenfal Tab. Site 
Bldg. 881 
Goldur. c o l o d o  80.102-0.16.( 

Contam: MS. Virgcnc Idcker 
Project Description. Enrironrncntd wmplclr R q i d  ID) Tumnmond 
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ENVl RONMEN TAL 
PHYSICS, INC. 

ENVIRONMENTAL PHYSICS, INC. 
A General Engineering Laboratories, Inc. Aff/lrafre 

-__ --- .--_ CERTIFICATE OF ANALYSIS 

Client: Kaiser Hill Company. I,-LC. 
Roeky F l s u  Environmental Tech. Site 
Bldg. 881 
Golden. C31omdo 80402-0464 

Envimnmenrnl samplcl Rapid (D) Turnacound 
Conrxl: Ms. Virgene Idekcr 

Pmjeu Iksrriprian; 

Repon 0or.e: Fcbntay 14,1998 Page I v ct: KHC000797 

Smplc ID :98A0671-033.093 P O - -  111 SU Cat- 
Lob tD : 96072 1-23 
Mllnl : uisc. 

Dait Rrrrived : 0 3 0 3 9 8  
PriOriW : Routine 
Collector : client 

Dart CoUccted : o'maa 

PnrYlletcr Qudifjcr Result DL RL. units Df Analyst Dace Time Butch 

C a m  PHA - 98 i tem 
Actinium-228 

Antimony- 124 

* Radiological 

1 S7 +I- 0.326 0.139 1 M )  pci/,o 1.0 EEi O?l17(98 la6 116681 1 
0.0391 4- a128 0.176 0.400 pciig 1.0 

U -0.0058S +/-Of3361 0.045 I 1.00 p c i g  1.0 
a m  0.206 pG/g 1.0 

BYiurn-133 u 6.0084J +1-0.0331 0.0483, 11)o pws 1.0 
B w'um- I ul U 0.0564 +I- 0.153 0.175 1.00 p o g  1.0 

U -0.101 4- azos Of61 1.00 pcilg 1.0 
Bismuth-212 1.12 +1-0318 0.328 1.00 p c i g  1.0 
B kmurh-2 14 I o.Qn +1-o.169 0.0824 1.m Qg 1.0 
Gn'u m- I 3 9 u -0.ooa56 +1-o.a193 0.0332 1.00 p c i g  1.0 

0.0709 1m PCi$ I O  
U 0.0.190 */-a133 0.135 0.500 pwg 10 
U 0.90398 4-0.0265 0.04 12 0.100 pcilq L 0 

Gsium- 136 U -0.0224 +I-0.0685 0.120 1.00 pcifs 1.0 
Cuium-137 U 0.0131 +/- 0.03E 0.0479 5.00 p a g  IO 
Chromium-5 I U *Q 168 4 - 0 3 3  Q 438 1.00 pcus 1 0  

Cobs 1 r-5 7 u -a0119 4-0.0161 0.0275 0-100 F i g  '0 

COb;llfdO U 0.0 149 +I- 0.027 I 0.0s 11 0.100 p W g  10  

Eumpium- ISJ U -0.0761 +I- 0.102 0 I42 0.2m pCYg IO 

15mm%ium-141 U 

Antimony- I35 u -0.m3a +/-0.0595 

B~1ylfiu111-7 

Cerium- 141 U 0.0 153 4- 0.0403 
Cerium-1 +a 
k i u m -  134 

U 0.0120 +f- 0.0258 O.CM64 1.00 pciig ! 0  

U -0.00807 t/-O.0?.66 0.0453 1.00 pais io 

U 0.0261 4- 0.MS 0.1 I2 0.500 pCi/g IO 

U 0 0856 +I- 0.0683 a. i 2: 0.200 pCiIg IO 
U -0.0101, if- 0.0704 0.1 I7 5.00 pcifg 1.0 
U 0.00459 +I-Q.M57 0.0389 1.00 F i g  I a 
u -00104 +/-0.0636 0.1 I-r 1.00 ped: IO 

1.59 4-0209 0.0736 1.00 pcdg IO 

Cobslt-56 

Cobalt-SR 

Europium- 152 

Europium- I jj 
Iodine- I3 1 
Indium- 191 

I 

, I" 
'3 
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ENVlRONMENTAL 
PHYSICS, INC. 

ENVIRONMENTAL PHYSICS, INC. 
A General Enginering Laboratories, tnc. Atfiti3te. 

CERTIFICATE O F  ANALYSIS -- -- 

cliau: Kdwr Hill Company. LLC. 
Rlrky  no& Environmental Tcch Si& 
Bldg. I 8 1  
Golden. Coloiiido EM2446d 

Erwvirrmmental samples Rapid (DI Turtlvound 
Contaa Ms. virgeru [dektr 

Projea Desrrpion: 

hmpk tD : 98AlM21-033.099 

P3Ialnetet Qualifier R u d t  DL RL Units DF Analpst Date nmc Bqtch M ---- - 
1.14 4-0.183 0-0807 1.00 pcilg 10  Lud-2 14 

MYrCUlUC-El 
Mcrrury-103 
Neodymium- 147 
N e p & ~ ~ i - 2 3 9  
Niobium94 
Niobium-95 
Porurium-M 
pmmcrhium-144 
Pmrnemium-146 
Rndiu~n-226 
RJdiU3-P-228 
R u h i u m - 1 0 6  
Silvtr-1 10M 
sodium22 
Thalliwk208 
Thorium-234 
738-3 13 
Unniurn-235 
Yraium-68 
Zinc45 
Zircom'urn-95 

U 
U 
U 
U 
U 
U 

U 
U 
J 

U 
U 
U 
I 
U 
U 
U 
U 
U 
U 

0.m9 
0.00 

-0.424 
0.03 I8 

0.00714 
om199 

10.8 
4.00980 

0.0170 
0.977 

1.57 
-0.0128 

-0.00710 
-0.0273 

0.504 
Q.893 

-0.0347 
0.131 

-aO?BO 
-0.0360 

a.oo4as 

if- 0.0271 
4- 0.0376 
4- 0.332 
tf- 0.1 19 
+I- 0.0143 
4- 0.03 60 

+I- 3.41 
4- 0.0239 
+I- 0.0192 
4- 0.169 
+I- 0326 
4- 0.214 

4- 0.0232 

4- 0.0758 
4- 120 

4- 0.0287 
4- 0. I39 

4- 0.0229 
4- 0.070s 
+I- 0.0570 

4- ao3u 

0.0494 
0.0419 
0357-7 
0.31 1 

0.0431 
0.055 1 
0.406 

0.0404 
0.0535 
0.0824 
0.139 
0.375 

0.0397 

0.0379 
I .3s 

0.w9 1 
0.24s 
0.0392 
0.105 

0.08 19 

0.0508 

0.100 pciig 
1m p u g  
1-00 pci/g 
1-00 G i g  
1-00 
1-00 pci ig  
1.00 pcifg 

0.100 pmg 
0.100 pais 
1.00 pciis 
1.00 p c i i g  

0.em p u g  
1.00 pCi& 

a700 pwg 
1.00 pm5 
1.00 pCi/z 
1.00 pci ig  

a500 pciig 
0.100 pci/g 
0.XO ptilg 
1.00 pais 

IO U B  0217198 1444 116681 1 
I .o 
I .O 
i -0 
1 .O 
I .O 
1.0 
i .o 
I .o 
1.0 
1 .O 
1 .O 
I .o 
I .o 
I .o 
1 .O 
1.0 
I .o 
1 .o 
1 .o 
I .o 



ENVIRONMENTAL 
PHYSICS, INC. 

ENVIRONMENTAL PHYSICS, INC. 
A Genera/ Engineefing Laboratories, InC. Afiliare. 

--- CERTIFICATE OF ANALYSIS 

aim. Kilixr Hill Company, L.L.C 
Rocky R ~ r s  E n v i m n m r n d  Teh Si= 
Bldg.88 1 
Golden. Colamdo BWO?&& 

Envir~rnenral samples Rapid (D) Turnaround 
Concvc Ms. Virgenc Idckcr 

pmiscl Duniption: 
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ENVIRONMEMAL 
PHYSICS, INC. 

ENVIRONMENTAL PHYSICS, IYC. 
A Cener.31 Engineering Laboratories, lnc. At- * J  I '  rate 

CERTIFJCATE O F  ANALYSIS 

Clicnr: K a i ~  Hill Company. L.LC. 
Rc&y Flu Envimnmrntsl Tech. Sire 
Bldg. 88) 
Golden. Colondo 80402-04&, 

Environmul samples Rapid (D) Turnaround 
Contncc MI Virpnc I & k i  

Project Description: 

- 
Pnnameter Qualifier Rtsulr DL RL Uniu DF Analyst Date l i m c  B a r d  :. 

G~rnma PHA - 98 iicms 

-. 
Radiological 

Acrioi~m-228 
Addurn -241  
Antimony-1 24 
Anumony-115 
Bon-um-133 
BPrium-lU) 
Beryfliurn7 
Bi~rnuth-ZIZ 
Bismum-114 
Glium139 
&rium-141 
ccrium-l44 
h l u m - 1 3 4  
Cesium-136 
Caiurn-tn 
Chromium-51 
Cob&-56 
cobolt-s7 
Cobnlt-;8 
Cobalr-60 
Eumpium-152 
E~~p ium-154  
Europium-1 j5 
Iodine-I31 
Indium-192 
Imn-59 
Lead-212 

J 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
U 
U 
U 
u 
U 
L' 

131 
0.0103 

4.m I 
O B 1  3 

-0.00606 
0.0450 
-oms 8 

1-13 
0.928 

-6.0041 I 
0.00661 I 

-0.109 

0.0354 

-0.0676 
Q.0136 

-0.o[u48 
-0.00574 

0.0141 
-0.0387 
0.00 I32 
0.0335 

-0.0286 
0.00953 

-0.00906 
1.41 

-am2 

-0.01 13 

+I- 0.274 
tf- 0.163 

+I- aa?2I 
+I- Q U I 7  
+A (10298 
4- 0.1 39 
+I- 0. i 76 
+A a375 

+I- a0173 

+/- aol1 a 

#- h l S O  

4- 60414 
+I- a119 

+/- 096 1 7 
4- 0-02 1 6 
4- Q113 

4- 0.024 
+I- 110 150 
+/- 0-0115 
4- o-Q?4 I 
4- OB594 
4- 0.01 65 
+I- 02x42 
+I- ( L a  

cl- am02 
+/- 0.4565 
+I- Q I79 

0.123 
0278 

0.0387 
0.094 1 
0.ws 
0.253 
0311 
0.293 

0.0659 
0.0306 
0.0610 
0.206 

0.1 16 
0.0370 
0.362 

0.0439 
0.0370 
0.0369 
o.ws5 

0.131 
0.1 19 

0.0331 

o.wao 

0. I a7 
o.o;sj 
0.101 

O . O i 7  I 

1.0 =a o m m  i w j  11-1 i 
I O  
1 .o 
I .o 
1 .o 
1 .O 
I .o 
I O  
I .o 
IO 
I .o 
I .o 
I O  
1 0  

I .o 
1.0 
I O  
I O  
IO 
IO 
IO 
IO 
1 .O 
1 .o 
I .o 
1 .o 
I .u 
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E N  VI R 0 N M E NTA L 
PHYSICS, INC. 

ENVIRONMENTAL PHYSICS, INC. 
A General Engineering Laborarories, lnc. Aft7liJte. 

CERTIFICATE OF ANALYSIS -- 
Clicnt; Katwr Hill Cornpny. L L C .  

Reeky Flats Envimmcntd Tech- Sire 
Bldg. 88 I 
Golhn, Colondo 80402-0464 

Enviimnmend u m p ~ e s  Rapid (D) Tummund 
ConrJcr: MS. Viigenc Idcker 

P~OJCCC Dcscriprion: 

Pamrnrtet Qudifier Radt DL RL Unlu DE' Analyst Date l ime Birch &J 

M~ngulcse-54 U 00186 +/-0.0219 0 0472 0.100 pCdp 1.0 EJB OZI7/98 1616 176681 1 

.- - 
h d - Z  I4 1-08 4-a.162 0.0709 t.00 pcilg 1.0 

M ~ ~ v - 2 0 3  U 0.00 tf-&.Gs6l 0.0.107 1.00 p a 0  1.0 
Neodymium- 147 LJ 0.173 4-0.297 0549 1.00 pcug 1.0 

0.0352 1.00 p c i i g  1.0 
Niobium-95 u atmi +i-o.om 0.0466 1.00 p a g  1.0 
Potassium40 27.2 4- 3.04 0-360 1.00 p a s  10  
Romechium- I44 U -0.oCo128 4-0.0747 0.0364 0.100 p c i g  1.0 
Promcrhium-146 U 0.0222 4-0.0249 OM69 0.100 p c i g  1.0 
Rndium-226 J 0.918 14- 0.150 0.0659 1.00 pciis 1.0 
Radium-20 1.3; +/-0.274 0.123 1.00 p w g  1.0 
R u a g i u m -  1 a6 U 0.012I +1-0.185 0.330 &80a p c i g  1.0 
Silvcr-I 1OM U -0.00563 +/-0.022 0.0344 1.00 pCirg 1.0 

Thdium-208 1 0.426 4- 0.0681 0.0396 1.00 p c i g  1.0 
Thorium-'34 U 0-57-7 4- 1.59 I.97 1.00 p c i g  1.0 
Tin-1 13 U Om139 +/-&E46 0. OJSO 1.00 pcdg 1.0 

U 0.001-66 if-(LIB5 0.230 OJOD pcvg 1.0 

Zinc-65 U aam +i-o.o796 0.0912 0.200 pcidg 1.0 
25 rconium- 9 5 U a067 I +I- a w y  0.0765 1.00 pwg 1.0 

0 NcpNnium-239 u 4.0824 4-0.1 14 0.203 1.00 p C i g  1.0 
Niobium44 U -0aO14.5 N-QOlOl 

u O.oooI97 4-0.0273 0.M8 0.700 pCi/s 1.0 Sodium-7-2 

Umnhrn-235 
Yttrium-88 U 4.00536 4-00234 0 0409 0.100 pCi& 1.0 

Comments: 
Hg-203 not qumrified due to interfemcc. 
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ENVIRONMENTAL 
PHYSICS, INC. 

ENVIRONMENTAL PHYSICS, INC. 
A General Engineering Laborararres, Inc. Affiliare 

CERTIFICATE OF ANALYSJS -. 

cc: KHc000797 Rcpon Dart: FcbmQy 24,1998 Page 30i 
.- - 

Sampte ID : 9 3 A W  1-035. I OS 

h.f= Method Method-Descriplion .. - - - 

This d3m rqon has bcur prcparcd and reviewed 
in accordance with Gcnenl Engjnetring Lbonroriet 
standard opcncing pmccduru. P l a c  direa 

P. 0. Bow 30711 * Charleston. 5C 19117 = (8fl3) 536-8171 - Fax (8031 766-1 178 



ENVfRONMENTAL PhYSICS,  INC. 
0 IT. ci-. -. 

,\e-\ 

A General €ngrneering Laboratories, lnc. AfriliJre - 
EN V1 RO N M € M A L  

* PHYSICS, INC. 

--- CERTIFICATE OF ANALYSIS -- -- 

Clicnl: K i t e r  Hil l  Company. L.L.C. 
Rocky F7m Environmcncsl Tech Sicc 
Bldg. BR1 
Golden. Colarado 8W1-0464 

t%mnmcnual samples Rapid (D) Turnaround 
Concon: Mr Wrgenc Idrkcr 

Project Description: 

Qualifier Result DL RL Units DF Analyst Dace Time Bntch M Prrrometer -- 

AuiniW-228 
Amdciurn-24l 
Antimony-If4 
Antimony-125 
BJriu m- 1 33 
B adurn-1 40 
Bvyllium-7 
B f smuh-2 I 1 
Bfsmuth-214 
Cerium-139 

Ccrilun-lru 
Cesium-134 
Cc~um-156 
Cesium137 
Chmmium-5 I 
Cobalt-56 
Cobalt-S7 
Cab d t-5 6 

&dum- 14 1 

Cobdc-60 
Europium- 15'7 
Europium-154 
Europium- 155 
Iodine-131 
Iridium- I92 
Iron-59 

U 
U 
U 
U 
U 
U 

I; 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
c' 

137 
-0.0923 
0.00279 
-0.0105 
-0.015s 

0.135 
-0.145 

1.14 
0.826 

0.00737 
0.00909 
0.6499 

0.00349 
-o.o?? I 
0.0373 
-0.3 I 1 

0.00276 
0.00599 

-0.ooO;r85 
-0.0402 
-0.0544 

0.00 
O.CQ196 
0.0133 

0.00652 
I .a9 

0.0066a 

+I- o m  
4- 0.124 
4- 0.03 12 

4- 0.a3W 
+/- 0.105 
4- 0 3 9  
4- as14 
+/- 0.163 
4- 0.m-9 
+/- 0.0467 
+1-0.\55 

4- 0.0308 
4- 0.0999 
+I- O.OS75 
+I- 0.341 

4- 0.0331 
4- 0.0 I90 
+I- 0.0316 
4- 0.0298 
+I- 0.0785 
+/* 0.1 IO 
4-0.111 

+I- 0.0677 
4- 0.0565 

+/- 0. I87 

4- 0.0727 

+L 0.0785 

0. I79 
0.1 87 

0.0546 
0.L 18 
0.0566 
053 I 
0.3 62 
0364 

0.0906 

0.0793 
0.265 
0.0476 
0. I45 

O.ClS76 

0.0393 
0.0317 
0.03711 
0.0543 
0.17-6 
0. I88 
0.112 
0. I45 
0.0482 
0.135 
0.0741 

0.0389 

0.464 

1.00 p a 5  
0.400 pais 

0.200 pcvg 
1.00 p c i g  
1.00 pciig 
1.00 pci/g 
1-00 pcvg 
1.00 pcvs 
1.00 pci/g 
1.00 pcilg 

0.500 pwg 
0.100 pcilg 

1.00 pCilg 
5.00 pcils 
1-00 pcilg 
1.00 pci/s 

0.100 pci/g 

0.100 pcvs 

a2m pcilg 
0.200 pcifg 
5.00 pci/g 
1.00 pCiQ 
1.00 F j g  
1.00 pciig 

T.00 p C i g  

1.00 pCifg 

0.500 pcifs 

1.0 m 02/17/98 I W  116681 1 
1 .o 
I .o 
1 .o 
1 .O 
I .o 
1 .o 
1 .O 
I .o 
I .O 
I .o 
10 
I -0 
I .o 
I .O 
I .o 
I .o 
I .o 
I O  
1 .o 
1 0  

1.0 
I .o 
I .o 
1 .o 
i .o 
I O  

P . 0 .  Box 30712 ChArleston. SC 29-177 (813.31'556-8171 FJX 18031 7 t i L ~ ~ b , ~ ~ . ~ ~ ~  



ENVIRONMENTAL 
PHYSICS, INC. 

ENVIRONMENTAL PHYSICS, INC. 
A General Engineering Laboratories, Inc. A/f//rJtc. 

CERTIFICATE OF ANALYSIS 

Cliew U s e r  Hill Company, L.LC 
Rocky Pas Envimnmentll Ttch. SiCc 
Bldg. 881 
Golden. ColoFpdo 804M-0464 

Envirnnmcnwl ramplcs Rapid (0) Turnaround 
cpnrocc Ms. Virgene Ideku 

Projan Dcsaipdon: 

h g e  2013  cc: KHC000797 Repn Date: Fcbrwry 24.1998 

S a m e  ID : 90AthS21003.M9 

RL Units RF Analyst Date Time Bsuh Eri - Psnrnetv Qmlifi Rrrult PL 
Lwd-2 14 
M ~ u I ~ ~ ~ I c s ~ - S ~  
MClCUlY-203 
Neodymium- 147 
Ncpnlum-239 
Niobium4 
Niobium-95 
Porurium-lO 
Pmrnerhium-lQ1 
Promcthium-~u6 
Radium-2% 
Radium-228 
Rurhenium-106 
Silver-1 ) O M  
SOdiUm-22 
?hdIiurn-ZOS 
Tharium-234 

Unnium-235 
YUriurn-88 
Zinc-a 
Zirconium85 

rIn-l 13 

J 
U 
U 
U 
U 
U 
U 

U 
U 
I 

U 
U 
U 
J 

U 
U 
U 
U 
U 

0.895 
-0.001 53 
-0.00664 

a197 
a119 

-0.033 1 
0.0 173 

3Q.0 
O.Mzr9 
0.0 105 
0.816 

157 
0.190 

0. oO409 
9.01 93 

0-465 
1.61, 

0.0044 I 
0.101 

0.00727 
0.0683 
0.0269 

4- 0.160 
4- 0.03 26 
4- 0.03 14 

+I- 0391 
+I- 0.136 
4- 0.0330 
+I- 0.w3 1 

+I- 3.53 
+I- 0.032 1 
+I- 0.0342 
+1-0.163 
+I- 0.3>7 
4- 0.248 

+I- 6.0331 
if- 0.0393 
tf- 0.0905 

+I- 1-44 
4- 0.0360 
4- 0. I60 

+/- 0.0212 

+I- 0.0608 
4- 0.0895 

0.0941 
0.0492 
0.0516 
0.7 17 
8 2 4 3  

0.0450 
0.0679 
0.448 

0-0492 
0.06 11 
0.0906 
a179 
0458 
0.0499 
0.0672 
0.0466 

1 .sa 
O.Os98 
0275 

0 . W 6  
0. I& 
a m  

1-00 p c i g  
0.100 pcilg 
11x1 p c i g  
1m pciig 
1.00 pci ig  
1.00 p c i g  
1.00 p c i s  
1.00 pCYg 

0.100 pci/g 
0.100 pcilg 
1.00 p a s  
1-00 pciig 

0.BW pCiig 
1.m PCQ 

0.700 pcJs 
1.01) pCdg 
1.00 g i g  
1.00 p c i g  
0300 p c y  
0.100 pc;lg 
0.200 pciig 

1-00 pCi& 

f.0 
1.0 EJB 021708 1447 116681 1 
1 .D 
1 .a 
1 .o 
I .o 
1 .o 
I .o 
1 .O 
I .o 
1 .O 
I .o 
1 .o 
I .a 
I .D 
1 .O 
1.0 
I .o 
I .o 
I .O 
I .O 
I .o 

comorcnu: 
Eu-155 nor qu;mcifKd dlrc to inmfcme 

w9802225 1-25' 
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ENWRONMENTAL 
PHYSICS, INC. 

ENVIRONMENTAL PHYSICS, INC. 
A General Engineering laboratories, Inc. Affilic2rt?. 

Y .  i 

-- -- - CERTIFICATE O F  ANALYSIS 

Cficnr: KJjrcr Hill Company. L L C .  
Rocky ~ O U  Envimnmental T s h .  Site 
Bldg. B81 
Golden, Colorado 80402.0461 

Envirnnmenral samples Rapid (D) Turnaround 
Concau; Mr Virgcne ldeker 

PfojCCt h C I i p d O Q :  
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ENW R O N M E M A L  
PHYSICS, INC. 

ENVIRONMENTAL PHYSICS, INC. 
A Cenerai Engineering L&oratories, Inc. A(fi/Life. 

CERTlFfCATE O F  ANALYSIS ----- - 
Cllcnr: Koiscr Hill Company, L.LC. 

Rocky Flau Envimnmenwl Tech. Sitc 
Eldg. 88 I 
Golden. Colondo 80402-0464 

Environmena wmpla Rqid (D) Turnaround 
ConlJcc MS. V i f p u  ldekcr 

Project Ducriprion: 

-- 
Pornmeter Qurrlifirr R-11 DL RL Units DF Aoolyst Date Time Batch 51 

Gamma PUA - 98 ircm 

-- 
Radioiogiul a 
Actinium228 
Americium-241 
Antimony-124 
Anrimony-iX 
B durn- 133 
Barium-140 
BhyUium-7 
Bismurh-212 
Bismuth-214 
Cerium-139 
Cerium-14 1 
cerium144 
cctium-134 
Cuium-136 
Cesium- I37 
Chromfum-SI 
Cobd t-S6 
Cobsl~-S7 

- 

Cobalr-28 

Europium-I ST! 
Europium-i S.L 
Europium-155 
Iodine-131 

Cobalt-60 

U 
U 
U 
U 
U 
U 

U 
U 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

L O B  4-0.391 
-0.0362 4- 0.123 
0.01 10 4- 0.0289 

0.00509 +I- 0.068 I 
0*01y)680 4- 0.0343 

0.0793 if- 0.173 
-0.130 +!- 0.271 

1.57 4- 0.460 
1.30 4- 0.18Y 

-0.00293 4- 0 . a  I9 
0.m10 +I-OaslZ 

-0.141 +/-0.149 
4.0 14 1 ti- 0.0156 
-0.0609 4-0.0794 

-0.0565 4- 0.268 
0.00735 4- 0.0294 
0.0 103 if- 0.0 I80 

0.007 I3 +I- 0.0305 
0.00864 +I- 0-0729 
0.041 9 +/- 0.0973 
0.IW 4-0.113 

-0.0 186 4- 0.0727 
-0.0 I47 4 0.038 
6.03 I6 +I- 0.08& 

-A7 ti-0'54 

- 0 . 0 ~  cl- am91 

-0.00 129 ti- 0.07-74 

0.fa6 
0. I95 

0.osos 
0.110 

04538 
a-306 
0.40 1 
0.376 
0.0896 

0.0788 
0.34 

0.0413 
0.135 

0.W72 
4439 
0.0509 
0.0304 
0.M67 
0.0517 
0.131 
0.176 
0.)32 

O.oi114 
0.1 18 
0.M86 

0.037- 

a 117 

1.00 pcis 
0.400 pcvg 

I .w pcvg 
0.200 p u g  
1.m p c i g  
1.00 F i g  
1.00 pcig 
1-00 pci/g 

1.00 p c i g  
1-00 pais 

0.500 pcirg 
0.100 pcvg 

5.00 p G f g  
1-00 pci lg  
1.00 pci/g 

0.100 p c i s  
1.00 p c i g  

0.100 p c i z  
0.500 pcilg 

1.00 Fci/g 

1.00 pci/g 

0.700 pCi/z 
0.2DQ pCi/g 

5.00 pcis 
1.00 pcifg 
1.M pCi/g 
1.00 p c i g  

1.0 EI8 02171PB 1148 116681 1 
1 .o 
I .o 
1 .o 
1 .o 
1 .O 
1 .O 
1 .o 
I .o 
I .O 
1 .O 
I .o 
I .O 
I .o 
1 .o 
I .o 
1 .o 
1 .o 
1 .o 
I .O 
1.0 . 

IO 
1 .O 
1 .o 
I .o 
1 .o 
I .o 
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ENVl R 0 NM ENTAL 
PHYSICS, INC. 

ENVIRONMENTAL PHYSICS, INC. 
A General Engineering Laborarories, Inc. 4(fiiiare. 

- CERTIFICATE OF ANALYSIS 

Ctienc Kaiser Hill Company. LI-C 
R e y  Flilu EnvjronrnenrJI Tech. Sicc 
Bldg. 881 
Golaen. Colondo 804024464 

EnvimnrnenW samples Rapid (0) Tummwnd 
Concad: ML Virgcne ldcker 

Projcct Demiprlon. 

Lc;rd-2 14 
MYILQmt-54 
Mercury-203 
Neodymium- 147 
Neptunium-239 
Niobium94 
Niobium-95 
P o w r i u m 4  
Frornerhjum-l.(-l 
Promethium-146 
FC~diurn-226 
bdiurn-220 
Ruthenium-106 
Silver-1 IOM 
Sodium-92 
Thallium-208 
Tharium-Z* 
Ttn-113 
U m i u m - 3 5  
Yurium-88 
Z i n c 4  
Zrmnium-9S 

U 
U 
U 
U 
U 
U 

U 
U 

U 
U 
U 
J 

U 
U 
U 
U 
U 

130 
0.0 188 

0.00 
0376 

-OD83 
0-w~ 1 

a0689 

aoi  00 

20.5 
Q0125 

1.20 
208 

-0.208 
-0.00616 

0.0152 
0.631, 
2.77 

Om139 
0.138 

0-00974 
0.Q384 

O.ooo237, 

4- 0.194 
4- 0.0371 
4- 0.053 1 

+I- 0394 
tf- 0.1so 

4- nam 
4- 0.0552 
4- 3.31 

4- 0.0264 
tf- 0.03 13 

+I- 0.39 1 
+I- 0 . 3 3  

4- 0.0265 
4- 0.0348 
+J- 0.0958 

4- 1.85 
+I- 0.0337, 
4- 0.704 

4- 0.0276 
4- 0.0790 
+I- 0.0569 

+i- 0. I a8 

0.09oO 

0.0497 
0.713 
02-70 

o.oJs1 
0.0693 
0.44 1 

O.o*bs 
0.0528 
0.0096 
0.186 
0.41 1 
0.0449 
0.0629 
0.0264 

157 
O.Ml35 
0.268 

0.0537 
0. I26 
0.0969 

a0503 
1 .oo 

0.100 
I .oo 
1-00 
I -00 
I .oo 
1 .oo 
1.00 

0.100 
0.100 

1-00 
I .oo 

0.sCx) 
1 .oa 

a700 
1-00 
1-00 
1 .oo 

0500 
0. loo 
0.200 

1.00 

1 .o 
1.0 EJB 02/17/98 1448 116681 1 
1 .O 
1.0 
1.0 
1.0 
1.0 
1 .o 
1 .D 
L O  
1.0 
1 .o 
1 .o 
1 .O 
1 .o 
1 .o 
1 .O 
I .o 
I .o 
I .o 
1 .o 
1 .o 

P. 0. Box 3071 2 - Charleston, SC ~ ' ~ 1 1 7  (8031 556-8 171 Fax r0031 766-1 176 
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ENVlRONMENTAL 
PHYSICS, INC. 

ENVIRONMENTAL PHYSICS, INC. 
A General Engineering La boracories. Inc. Afliliare. 

- CERTIFICATE OF ANALYSIS 
-. -_ 

Client: Kaiscr Hill Company. LLC. 
Rocky mars Environmmwl Tech. Siu 
Bldg. 881 
Golden. Colondo 80402-0464 

Environmcnlnl ramplu h p i d  (D) Turnaround 
Conraa: Ms. Virgtne fdeker 

Ro&n Description: 

cf: I (Hcm797 Repon Dace February 7-4. 1996 Page 30f 5 

S ~ r n p k  ID : 98A0611-006.018 

M = Method Method-Dcuriplion 
0- 
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ENVIRONMENTAL 
PHYSICS, INC. 

ENVIRONMENTAL PHYSICS, INC. 
A General Engineering Laboratories, 1r.c. ~(filwrc. 

F -- CERTlFlCATE O F  ANALYSIS 

Clrcnr: ffiser Hi11 Company. LLC 
Rocky Rau Envimnmurd Tech. Site 
Bldg. B81 
Coldcn. COlOrJdo  8W-4464 

EavjmnrnmrJl m p l e s  B p i 4  (D) Turnaround 
Contact: Ms Virgeoe Jdetctr 

Project Description: 

Gamma PHA - 98 item 
Aahi urn-228 
Amaiaum-24 1 
AJXimlly-124 
mtmony- I25 

Barium- I 4.13 
Buyllium-7 
B ismum-2 1 2 
Bismuth-2 14 
Cerium-139 
Cuium- 141 
cctium- I d 4  
Cuium-134 
c&1rn-136 
Cuium-137 
Chromium-5 1 

BYium-133 

Cobdr-56 
Cobdt-57 
Cobalt-5% 
Cabalc-60 
Europium- I j, 
Eumpium- I SJ 
Europium- I ss 
Iodine- I3 I 

Iridium- 191 e \ Iron-39 

U 
U 
U 
U 
U 
U 
J 
J 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

la3 
-0.0 I72 
-0-0130 
-0-0343 
0.0 1 S3 
0.0521 

-0.0443 
0.760 

-0.OC0335 
-0.00240 
4.0 185 
40152 
0 . m 9  
0.0223 
4.1 10 

0.0041 1 
0.00121 
-0.MgR5 
O.LX1107, 
0.0555 

-0.021 7, 

0.0478 
-0.0304 
0.0 I46 

-O.O\M 
1.13 

0.893 

4- 02% 
4- 0.107 

.4- 0.0208 
4- 0.0532 
4- 0.0322 
if- 0.153 

e- a341 
4- 0. IS8 
4- 0.01 66 

4- 0.121 
4- 6.02 1 8 
if- 0.0653 
+.I- 0.0203 

4- 6.101 

+I- 0.03 i a 

M- am3 
+/- 0-0242 
4- 0.0 Id7 
4- QOZ'10 
+/- O.OZd6 
M- a.0~07 
+I- o.ona 
4-0.0610 
+i- O-OSB I 
4- 0.0193 
+I- 0.0546 
4- 0.158 

0. I62 
0.169 

0.0367 
0.0877 
0.0414 
0269 
0.306 
0.317 
0.0669 
0.0172 

0. I98 
0.0316 
0.1 IS 
0.01 64 
0.345 

0.0438 
0.0245 
0.0381 
0.045Y 
0.0968 
0.13\ 
0.106 

0.0979 
0.0352 
0.0939 
0.0S-ll 

o . o m  

1.00 pC?S 
a400 pciig 

1.00 G i g  
02fm pcvg 
1.00 pcvg 
1.00 p c i g  
1.00 pciig  

1.00 pciig 
1.00 pcvg 
1.00 pcilg 

0.500 pcitg 
O.)Oo ped2 

1.00 pci/fJ 
5.00 p c i g  
1.00 pci/LJ 
1.00 pciis 

0.100 pCi/g 
1.00 p c i i g  

0. (00 S V g  
0.500 pCi/s 
(x'd pcilg 
0.200 pc'i5 
5.w pcirg 
la0 p c i g  
1.00 pC ig  
1.00 pais 

1.00 

1.0 U B  0 9 1 7 ~ 8  1448 11668; 
I .O 
I .a 
1 .0 
1 .o 
I .o 
I .a 
1 .o 
1 .o 
1 .o 
I .o 
1 .O 
I .o 
t.0 
I .O 
I .0 
I .o 
1 .o 
1 .a 
1 .o 
I .o 
\ .o 
1 .o 
I .o 
I .o 
I .o 
I .O 



ENVIRONMENTAL PHYSICS, INC. 

ENVIRONMENTAL 4 General Engineering La borarorles, Inc. ~/17/;'~te. 
PHYSICS, INC. 

P. 

- -- - CERTIFICATE OF ANALYSIS 

._ Cl1cnt- m s c r  Hili Company. LLC. 
RPU Envimnmcncal Tcch. Site 

Bldrr R I I I  
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E NVI RONMENTA L 
PHYSICS, INC, 

GEL MKK'I'N G'/ ACC'I'/VUA L 

ENVIRONMENTAL PHYSICS, INC. 
A General Eogmtwrtnl: 1 dbOri)(orres. I M  Affil iate.  

- CERJIFICATE Of ANALYSIS 
--- 

Client: Kaiser Hill Company, L L C .  
Rocky nacs Envimnmcnrd Tcch. Sitc 
Bldp. 881 
coldcn. Colondo SM02.WM 

Environmentof umpla b p i d  (D) Turnaround 
Contact kls. Virgene ldelczr 

R o j t c r  Ducription: 

Repon Dncr: Fcbnrvy 24, 1998 Page 3 a f .  cc KHc000797 
--. 

Sample ID : 96A0611-032.096 
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S.?. , ENVIRONMENTAL PHYSICS, INC. 
' r 7 - B  I 

E N V I R ON M ENTA I. 
PHYSICS, INC. 

A General Engineering Labor~rories, lnc. AHiiiale. 

-* 
.- 

CERTIFICATE Of- ANALYSIS 

Clicnc Kaiser Hill Company. LLC 
Rocky Flats Environmental Terh. Sire 
6ldg. 88s 
Golden. Colarado 8MM-wM 

EnvironmcnW w p k s  Rjpid (D) Turnaround 
Conocc MS. Virgenc Ideker 

Pmjm Dcrcripdon: 

Page I O(3 
ct: Ic)IC006797 Repon Date Febnruy 34. 1998 

Simple ID :98AM21-036.IOB -0- 1 3 1  

Maaix : Misc 
Dare COLlccted : O?mm 
Date Received : 02/07/98 
P t i O r i ~  : RouQnz 
Collector : Clicnc 

Lab ID : gaoi?c I -7-11 

RL Units DF Analyst Date T m c  Batch hi - Pnrnrncter Wife R d t  DL 
Radiologial 
Gamma PHA - 98 ; I C ~  

Actinium-228 1.33 4-033 02% 1-00 pCi/g 1.0 EJB 02117198 1449 116681 I 
Americium-241 U 0.0122 +/-om 0.162 0.400 pcvg 1.0 
Antimony-I2I U 0.0383 +i-O.O526 0.0848 1.00 pcig 1.0 

u -0.00737 if-0.111 0 197 0.200 pc ig  1.0 
Barium-133 U 0.0181 4-O.OS69 0.0903 1-00 pcilg 1.0 

U 0.14 %a295 0.529 1.00 pals 1.0 
Beryllium-7 U -0.360 +/-0J91 0.6% 1.00 p a g  1.0 

0. I57 1.00 pc ig  1.0 
0 . ~ 6 8  i.00 pciig 1.0 

U 40703 4-0.236 0 407 0.500 pcirg 1.0 
U 0.016-l +/-O.(M93 0.0767 0.100 pc ig  1.0 

bium-136 U 0.107 d-ai15 0.193 1.00 pci/g 1.0 
Cesium- 137 U 0.00274 4-0.0453 0.0798 5-00 pcilg 1.0 

Antimony-12.5 

Barium- 140 

Eirmurh-2 I?, 1.x +r-atio 0.615 1-00 pCilg 1.0 
BiWuth-3I4  I 0.971 cl-0.292 

Cerium- 14 1 U 0.0604 +1-0.0804 0.1% 1.00 p a 8  1 0  
Mum-139 U 0 . 0 ~ 1  +/-nom 

Cerium- 1-44 
Ccsium- 1 34 

Chromium-s 1 U -o.i\S 4-0.411 0.688 1.00 pCVg 1.0 
Co&~l[-Sb u 0.0336 cl-aom 0~0909 l o 0  pCilp 1 0  
Cobalt-57 U -0.006rS 4-0.028-1 0.0493 0.100 pCVS I 0 

U 0.0305 i/- 0.0439 0.08 I I 1.00 pCilg I .o 
U -0.0776 +/-O.W3 0.0713 0.100 p c i g  1.0 

Europlum-I SS U 0.129 +/-a151 0.209 0.200 pciig 1.0 
U 0.0566 +I- 0.1 17 0.214 5.ao' fl/g 1 .O 
u o.mro3 +1-oma9 0.0661 1.00 p c i g  I .o 

\ 9 '  u 0.0~438 c / - o . o w  0.179 I 00 pCilg I .o 
1.23 4.034 a. I 2 I 00 pCi/g I O  

COtult-58 
Cobalt-LO 

Euwiurn- I sz U do140 +1-0.116 0.198 0.500 pC2g 1.0 
Europium- I SI U 0.00914 +/-O.IM 0.253 a.200 pCi/g i o 

Iodine- I3 I 
Iridium- I92 :* 1 ron-59 

e*& J* Lead-? 12 

1 
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ENVIRONMENTAL 
Pwsrcs. INC. 

ENVIRONMENTAL PHYSICS, INC. 
A General Engineering LJboralOrk?s, \oc. Aftiliare. 

.- 
--. CERTIFICATE OF ANALYSIS 

Clien:: Kaiser Hill Company. LLC. 
Rocky Flau Envin%mcntJ Tcch. Site 
Bldg. 881 
Golden. c0l0d0 804024464 

Envimnmtnr;rl sampla R q i d  (D) Turnaround 
Colltllcc Ms. Virgcnc Idcrrr 

Projccl Ducription: 

~~ 

Sample u) : 98-1-036108 
-- 

€'ammeter Qualifier R m l t  DL RL UniU DF Analyst Date Time Bacch M 
LfZU3-214 1.18 4-0.334 0.141 1.00 pciig 1.0 
Mu\--S6 U 0.0328 4- 0.0456 0.083 1 0.100 &Us 1.0 EJB 02/17/98 14-49 116681 I 
Mmly-ZLU W a.ws 4.0.0.130 0,0749 1.00 p w g  I a 
Ncod~mi~m- I47 U 0.0640 4-0.616 1.10 1.00 pcig 1.0 

0.375 1.00 p c v p  1.0 
Niobium-% u 0.mm 4-0.0.121 0.0735 1.00 p c i g  1.0 

1.00 pcvs 1.0 Niobium-9S U -0.0290 4-0.0623 0.165 

Pmmcshium- I 44 U -0.0128 4-D.OJ13 0.0707 0.100 p c i g  1.0 --_ 
b-- 1 46 U -0.0364 4-0-0563 0.0825 0.100 t .o 
Radium-226 1 0.971 +I- 0.292 0.19 1.00 pCilg 1.0 
Radjum-228 1.3 if- 0.32s 0-294 1.00 p c i g  1.0 

0304 tJ-Q.574 0.688 0.8W p c i g  1.0 R U h n i U l r \ - I I x ,  U 
Silver-! 10M u 4.0219 if-0.0420 0.07 1 0 1.00 pcis 1.0 

J 0 . m  +i-am 0.0768 1.w pcig 1.0 
Thorium-234 3.53 4-2.LIi 2-21 1-00 pcilg 1.0 
Tin-I 13 u -0.00323 *1-0.0495 aom 1.00 pci/g I O  
Umium-235 U 0.23 4- 0248 0.437 0.500 pCYg I.0 
Ymiurn-88 U 0.0 164 4- 0.0377 0 0755 0.100 pcug 1.0 
zinc* U -0.W18 4-0.113 0.194 0.200 ped$ 1.0 
zirconium-95 u -0.04% 4-0.0848 0.141 1.00 p c i g  1.0 

e Neptunium-139 U -0.0920 +1-6.317 

2' 

Porsrsiumso 21.9 4-2.73 0.636 1.00 pCilg 1.0 i :  

Sadurn-22 U -0.OQS63 +1-0.0510 0.0904 0.700 pCilg 1.0 
Th;r[liura-2O.oi 

Nous: 
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ENVl RONMENTAL 
PHYSICS, INC. 

G E L MKK 'I'NG / ACC'I' / U A L l ' tL .8U3 7 b Y  737b.LU18 

ENVIRONMENTAL PHYSICS, INC. 
A General Engineering Laboratories, loc. Affiliare. 

-r 

-~ CERTIFICATE OF ANALYSlS .- 

Client- Kaiser Hill Company, LLC. 
Rocky Rau Envimnmcnrat Tcch. Sire 
Bldg. 881 
Golden. Colorado 8WO2-4464 

Envimnmcnnl wrnplu Rapid (D) Turnaround 
Contact; Ms. Virgcnc Idcker 

Pmjen Description: 

cc: KHcoM797 Rcpan Dare: Febwyy 24.1998 ~ 3 g e  3 or 3 
-__I_ 

a- 

Semple [D : 96A062 I-O36.108 

This d;uo repon hos bc:s prcpprcd and reviewed 
in accordance with Gcnenl Enginctiing L;7bomioria 
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